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I.  FOREWORD 
 
 The Maize Genetics Cooperation Newsletter exists for the benefit of the maize community as an informal vehicle for communication.  
Its inception and continuation has been to foster cooperation among those interested in investigating maize.  This cooperation has distin-
guished our field from others and as a consequence has moved it forward at a pace greater than would have occurred otherwise.  Your 
submissions are encouraged to disseminate knowledge about our field that might otherwise go unrecorded. 
 Because maize is both a commercial species and a genetic model system, the danger exists that the sharing of research materials 
might be diminished.  It is imperative for us to work together to prevent this from occurring.  Certainly, basic findings should be transferred 
to the industrial sector and basic advances in industry should be shared with the academic community for the benefit of both.  Published 
materials must be shared for research purposes with the only restriction being against commercial use.  
 We remind the readers that contributions to the Newsletter do not constitute formal publications.  Citations to them should be accom-
panied by permission from the authors if at all possible.  Notes can be submitted at any time and are entered into MaizeGDB.  We set an 
arbitrary cutoff of January 1, 2007 for the next print copy, volume 81.  Electronic submission is encouraged and is done by sending your 
contributions as attachments, or as text of an email, to MaizeNewsletter@missouri.edu.  Submissions must require minimal editing to be 
accepted. 
 We encourage the community to carry studies of general scientific interest to the formal literature.  However, there is a great need to 
share technical tips, protocols, mutant descriptions, map information, ideas and other isolated information useful in the lab and field.  This 
year, we call special attention to a number of special reports: the Maize Meeting Steering Committee (see pages 108-113); the Maize Ge-
netics Executive Committee Community Survey Results (see pages 114-117); the Maize Genome Sequencing Project (see pages 72-74); 
and the table of Anchored BAC Contigs (see pages 75-97).  
 This year, the assembly, correction of copy and posting to the WWW was performed by Erin Broocke, an undergraduate student in the 
School of Journalism, University of Missouri-Columbia. As in the past, Shirley Kowalewski has been responsible for final redaction and 
layout of the copy.  She has performed this task with speed, precision and a great sense of humor.  The maize community owes her much 
gratitude for her continued service in this capacity. 
 
 

  Mary Schaeffer (Polacco) 
  James A. Birchler 

  Co-editors 
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BEIJING, CHINA 
Institute of Genetics, Chinese Academy of Sciences 
 

Effect of space on leaf cell plasmadesma in maize (Zea mays 
L.) 

--Zeng, M; Zeng, Z; Ji, H 
 

 In our previous papers, we described a significant influence on 
progeny of dried maize seeds exposed to a special environment, 
space.  Variation and mutant types of qualitative and quantitative 
traits were obtained and observed.  Effects, both positive and 
negative, on young plants, ears and kernels were observed.  The 
changes for cell ultrastructure of young leaves have been reported 
(MNL73:6-10; Chinese Space Sci. Technol. 18(6):63-67).  Some 
changes were observed for plasmadesmata, chloroplasts and 
mitochondria, in particular thickened plasmadesmata (Figures 1-6).  
 
Plate Ia Plate IIb 

 
 
Plate Ia.  Figures 1-3 show rich plasmadesmata between cell and cell, some chloroplasts or 
chloroplast and mitochondrion around the plasmadesmata, and swollen plasmadesma.  (Fig. 1 
X30000; Fig. 2 X39000; Fig. 3 X30000) 
 
Plate b.  Figures 4-6 show rich plasmadesmata between cell and cell, some chloroplasts or 
chloroplast and mitochondrion around the plasmadesmata.  (Fig. 4 X4950; Fig. 5 X4950; Fig. 6 
X4950) 
 

 According to our observations, we believe that space treatment 
of dried seed might cause an increase in the thickness of the 
plasmadesmata, and cause material to be exchanged between 
cells, further improving the level of metabolism. 
 
 
 
 
 
 
 

BERGAMO, ITALY 
Istituto Sperimentale per la Cerealicoltura 
 

Characterization of gl1, a maize gene that affects cuticular 
wax accumulation 

--Sturaro, M; Salamini, F; Schnelzer, E; Motto, M 
 

 The surfaces of land plants are covered with a cuticle secreted 
by epidermal cells, which plays several protective roles and con-
sists of a reticulated cuticle membrane covered and interspersed 
by amorphous waxes (Kunst and Samuels, Progr. Lipid Res. 
42:51-80, 2003). 
 The maize glossy1 (gl1) gene is one of several loci involved in 
epicuticular wax biosynthesis in seedling leaves.  Due to the strong 
reduction of juvenile waxes, mutations at this locus confer a glossy 
phenotype to the first five to six leaves, in contrast to the dull ap-
pearance of their wild-type counterparts.  Although sequence 
analysis predicts a metabolic function for gl1, its specific activity in 
wax biosynthesis has not been defined yet. 
 To gain insights into gl1 function, transcriptional analysis and 
microscopic inspection of mutant leaves were performed.  From 
the expression profile it turned out that gl1 activity is not restricted 
to the juvenile developmental phase of the maize plant, but it is 
active also in adult leaves and anthers (Figure 1).  Moreover, gl1 
transcription is negatively affected by drought, although this stress 
condition promotes wax biosynthesis (Figure 2).  These data sug-
gest a broader role for gl1 than anticipated on the basis of the 
 

 
 
Figure 1.  Analysis of gl1 transcription.  Northern analysis of gl1 (A) and cyGAPDH (B) expres-
sion in: (1) young WT leaf, (2) young gl1-Ref leaf, (3) root, (4) old WT leaf, (5) silk and (6) 
anther.  Expression in the same tissues of gl1 (C) and cyGAPDH (D) as assayed by RT-PCR.  
Sizes in Kb are given on the right. 
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Figure 2.  Effect of water stress on gl1 transcription.  Time course of gl1 and cyGAPDH expres-
sion during a 5-day water stress period.  RWC:  Relative Water Content. 
 

visual phenotype of mutant plants.  Accordingly, ultrastructural 
analysis indicated a pleiotropic effect of the gl1-Ref mutation on 
juvenile epidermis development (Figure 3).  In addition to the re-
duction in wax biosynthesis, scanning electron microscopy (SEM) 
analysis revealed alteration of leaf trichomes, namely decreased 
trichome size to half of the wild-type and increased trichome fre-
quency.  Transmission electron microscopy (TEM) analysis high-
lighted a strong reduction of cuticle membrane thickness in mutant 
seedlings.  The effect of the gl1 mutation seems to be limited to 
the epidermal layer; in fact, as revealed by light microscopic in-
spection, the whole architecture of mutant seedling leaves is not 
altered. 
 

 
 
Figure 3.  Ultrastructural analysis of seedling leaves.  SEM analysis of WT (A) and mutant (B) 
leaf surface.  Inserts: close-up view of upper surface showing details of trichome morphology 
and density (all images are at 100x enlargement).  TEM analysis of WT (C) and mutant (D) 
cuticle membrane. 

 gl1 is the putative orthologue of the Arabidopsis WAX2 gene 
given the strong homology of their sequences (62% identity at the 
protein level).  The ultrastructural analysis of the gl1-ref mutant 
further supports this hypothesis; in fact, similarly to gl1, mutations 
of the WAX2 gene alter cuticle membrane synthesis, epicuticular 
wax production and trichome morphology.  Research is in progress 
in this laboratory to further clarify gl1 functions. 
 
The maize ribosome-inactivating protein b-32:  role in the 
defence against fungal pathogens 

--Balconi, C; Lupotto, E; Triulzi, T; Lanzanova, C; Gualdi, L; 
Conti, E; Motto, M  

 

 In maize endosperm, a cytosolic albumin with a molecular 
weight of 32 kDa, termed b-32, is synthesized in temporal and 
quantitative coordination with the deposition of storage proteins 
(Soave et al., Cell 27:403-10, 1981).  Both cDNA and genomic 
clones encoding b-32 have been isolated.  It was shown that the b-
32 genes form a small gene family (Hartings et al., Genet. Res. 
Camb. 65:11-19, 1995).  The b32 gene, as well as the 22 kDa 
storage protein zeins, are under the control of the seed-specific 
transcriptional activator opaque2 (o2).  In opaque2 mutants the b-
32 protein is expressed at very low levels (Lohmer et al., EMBO J. 
10:617-24, 1991).  Although the role of b-32 in maize endosperm 
remains unclear, this protein has homology with several previously 
characterized ribosome-inactivating proteins (RIPs).  It was found 
that b-32 is a functional RIP by the criteria of inhibition of in vitro 
translation in a cell-free rabbit reticulocyte system and specific N-
glycosidase activity on 28S rRNA (Maddaloni et al., J. Genet. 
Breed. 45:377-80, 1991; Bass et al., Plant Cell 4:225-34, 1992).  
Additional evidence indicated that transgenic tobacco plants ex-
pressing b-32 showed an increased tolerance against infection by 
the soil-borne fungal pathogen Rhizoctonia solani (Maddaloni at 
al., Transg. Res. 6:393-402, 1997).  
 Research is in progress in our laboratories to verify if maize 
plants expressing b-32 in various organs and tissues have an in-
creased defence against fungal pathogens in comparison with 
plants expressing b-32 only in the kernel.  For these purposes 
transgenic plants were obtained through genetic transformation 
using the vector pSC1b32 containing the b-32 coding sequence of 
clone b32.66 under the constitutive promoter 35SCaMV and the 
cassette ubi1-bar for Basta herbicide resistance as a selectable 
marker.  These plants (T0) derived from callus regeneration after 
in vitro selection were tested for resistance to the herbicide Basta.  
T0 (Tt) plants were pollinated by B73 (tt) plants to obtain T1 plants.  
T1 seedlings were sprayed with Basta at the 3-leaf stage, and 
resistant plants were grown to maturity in a controlled environ-
ment.  T1 plants were self-pollinated and were fully fertile and set 
seeds.  In addition, biochemical analyses at the stage of flowering 
showed expression of the engineered protein in b-32 transgenic 
plants in tissues likely to be target sites for fungal invasion: silks, 
rachis, brace roots and husks, in addition to leaf tissues (Lan-
zanova et al., MNL 77:7-8, 2003).  
 A set of progenies (SM1, SM3, SM4, SM16, SM19, SM20) 
PCR b32+ and western+, and the progeny SM8 PCR b32+ and 
western negative (i.e., the 35S-b32 cassette is integrated but b-32 
is not expressed) have been used in our studies.  A detailed 
analysis of b-32 expression in leaves and pathogenicity tests were 
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performed on the progenies indicated above.  Twenty seeds from 
each SM progeny were sown in a controlled environment and the tt 
plants eliminated by Basta spraying.  Tt and/or TT plants were 
raised to maturity in a containment greenhouse.  At flowering, two 
individuals for each progeny were analysed for the expression of 
b-32 in leaf tissues and for response to Fusarium verticillioides 
attack.  The expression of b-32 was analysed in immuno-blot as-
says.  As expected, in SM8 progeny b-32 expression was not de-
tected; therefore, this progeny represented our negative control for 
pathogenicity tests.  On the other hand, all the other progenies 
tested were b32-western positive.  Comparison of b-32 expression 
among various individuals was performed after immuno-blot imag-
ine scanner acquisition, using IMAGINE MASTER 1D Elite Version 
3.01 (NonLinear Dynamyc Ltd) software.  A differential b-32 ex-
pression in the various progenies was recorded; SM1 progeny 
showed the highest b-32 expression (SM1.1, the individual with the 
most abundant b-32 content in leaves, was chosen as reference 
for b-32 relative abundance in leaves); SM3.1 showed 89% b-32 
content in comparison to SM1.1; SM20 and SM4 progenies had 
around 70% and 50% b-32 content, respectively, in comparison to 
SM1.1.  All individuals belonging to SM16 and SM19 progenies 
possessed a b-32 content lower than 25% with respect to SM1.1. 
 This analysis allowed the identification of progenies with high 
(SM1, SM3, SM20), intermediate (SM4), and low b-32 (SM16, 
SM19) expression in leaves at the flowering stage; this is a useful 
range of expression for pathogenicity experiments to evaluate a 
differential response to Fusarium attack in leaf tissue colonization 
bioassays.  For this purpose, at flowering stage, leaves of SM8 
progeny not expressing b-32 protein were collected to determine 
the optimal spore concentration to generate a detectable Fusarium 
attack.  Fusarium verticillioides (MRC826 strain, supplied by PRI-
Wageningen) was grown on Potato Dextrose Agar (PDA) plates at 
26°C until the mycelium covered the surface of the plate and used 
for fresh spore inoculum production.  Leaves were surface steril-
ized and segments (1 cm squares) were dissected.  Four leaf 
squares were plated on PDA and inoculated with a 5 l spore sus-
pension at four different concentrations: (104, 105, 106 and 107/ml).  
At least three replicates for each experimental condition were con-
sidered.  Infection progression was detected at different days after 
inoculation; mycelial growth was monitored daily, measuring fungal 
colony diameter around inoculated leaf squares.  Control leaf 
squares were non-infected or treated with sterile water.  This pre-
liminary experiment supported the choice of a 105 spore/ml con-
centration, and of 3-5 days after inoculation as the detection time, 
for a reliable evaluation of the responses.  Using this spore con-
centration, fungal growth on the leaves was gradually visible up to 
four days following the inoculation.  Later on, the diameter was too 
large to be correctly measured because of colony confluence 
around the leaf squares plated together.  In addition, when leaves 
were inoculated with suspension containing 105 spores/ml, mycelia 
were evident on the cut edges of leaves within 3 days, and later 
also on leaf surfaces.  This last observation was not evident inocu-
lating leaves with a spore concentration of 104/ml.  Both controls, 
non-inoculated and sterile water-inoculated leaves, did not show 
any mycelial growth.  Therefore, the protocol adopted for leaf tis-
sue surface sterilization appeared to eliminate all external con-
taminations. 
 The bioassay parameters described above (5 l suspension 

containing 105spores/ml, 3-5 days following inoculation as detec-
tion time) were adopted for pathogenicity experiments including 
the negative control SM8, in addition to individuals of progenies 
previously tested for b-32 expression in leaves.  Results indicated 
that the negative control SM8, when evaluated 4-5 days after in-
oculation, was more susceptible to Fusarium attack, in comparison 
to all the other progenies tested.  At this stage, fungal colony di-
ameter measured around the inoculated leaves of SM8 was sig-
nificantly larger than that observed in progenies expressing b-32.  
 A good correlation between b-32 content in the leaves and 
level of resistance to Fusarium attack was observed.  Individuals 
belonging to SM16 and SM19 progenies, with a b-32 content in 
leaves lower than that detected in the other progenies, appeared 
to possess a level of resistance to Fusarium significantly lower, 
showing high mycelial growth around inoculated leaves (colony 
diameter 15 mm, 5 days after inoculation).  In addition, for these 
progenies (SM16 and SM19) and for the negative control SM8, a 
clear extension of mycelial growth on leaf surfaces was observed 
3-4 days after inoculation.  In the case of progenies with high 
(SM1, SM3, SM20) or intermediate (SM4) b-32 content in the 
leaves, in addition to a reduced mycelial growth on the cut edges 
of the leaves (colony diameter 10mm), a reduced growth on leaf 
surfaces was observed, even more than 5 days following inocula-
tion.  Experiments are in progress to extend pathogenicity tests to 
other plant tissues and to evaluate the specificity of b-32’s role in 
the defence against other fungal pathogens (i.e., Aspergillus, 
Penicillium). 
 *This work has been developed within the framework of the 
EU-funded project SAFEMAIZE (ICA4-CT2000-30033) in FP5. 
 
 

COLUMBIA, MISSOURI 
University of Missouri 
 

A trans-acting factor required for non-disjunction of the B 
chromosome is located distal to the TB-4Lb breakpoint on the 
B chromosome 

--Lamb, JC; Han, F; Auger, DL; Birchler, JA 
 

 At the second mitotic division during pollen development, the B 
chromosome is not distributed to both of the daughter cells.  In-
stead, at a high frequency one sperm cell receives both of the 
sister B chromatids and the other sperm gets none.  The mecha-
nism that causes this phenomenon, called non-disjunction, is not 
known.  
 In a reciprocal translocation stock involving A and B chromo-
somes, the chromosome with the B centromere (the B-A chromo-
some) is subject to non-disjunction, but not the reciprocal translo-
cation element containing an A centromere and the distal portion 
of the B chromosome (the A-B chromosome) (Roman, Genetics 
32:391-409, 1947).  In order for the B-A chromosome to non-
disjoin, an A-B chromosome must be present in the same cell, 
suggesting that a trans-acting factor resides near the distal tip of 
the B chromosome long arm (Roman, Genetics 35:132, 1950).  
 Translocation TB-4Lb resulted from an interchange involving 
the long arm of chromosome 4 and the B chromosome (Beckett, 
MNL 56:47, 1982).  The breakpoint on the B chromosome is very 
near the tip of the long arm so that the B-A chromosome contains 
almost the entire B chromosome (Figure 1).  To determine whether 
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Figure 1.  (A) shows a mitotic chromosome spread from a TB-4La tertiary trisomic plant that is hybridized with Cent4 in red and the B chromosome specific element, ZmBs, in green.  The arrow 
heads indicate the location of the Cent4 element and the arrow points to the centromere of the TB-4Lb chromosome. Cent4 also hybridizes to the 180 bp knob element allowing confirmation that two 
intact copies of chromosome 4 are present (The knob on 4L is labeled with Cent4).   (B) is a mitotic chromosome spread from a euploid heterozygote TB-4Lb plant labeled with the same probes as 
(A).  The 4Lb-B translocation chromosome is identified by the smaller size and absence of the knob on the long arm.  In (C), FISH was performed on the pollen from the individual in (A) using the 180 
bp knob repeat (in green) and the ZmBs element (in red).  All three nuclei are labeled by the ZmBs element (seen more clearly in (C’) where only the red signal is presented) indicating that nondis-
junction did not occur in the development of this pollen grain.  (D) shows FISH on a pollen grain from the individual in (B).  About half of the pollen from the euploid heterozygote individuals which had 
a ZmBs signal showed non-disjunction and about half did not consistent with expectations. 
 

 
the physical location of the trans-acting factor on the B chromo-
some long arm was proximal or distal to the breakpoint, we tested 

the ability of the B-4Lb chromosome to undergo non-disjunction 
without the reciprocal 4Lb-B chromosome.  
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 B-4Lb is particularly interesting because its breakpoint is distal 
to a small region near the tip of the long arm of B that is enriched 
for the B-specific sequence (Lamb et al., Chromosoma 113:337-
349, 2005) (Figure 1), which is primarily present in and around the 
B centromere (Alfenito and Birchler, Genetics 135:589-597, 1993; 
Jin et al., Plant Cell, 2005). This B-specific region could be in-
volved with the trans-acting effect on the action of the B centro-
mere, given their similarity in sequence.  If non-disjunction results 
from an interaction between the two sites of B specific repeats, 
then the B-4Lb chromosome should exhibit non-disjunction in the 
absence of the 4-B chromosome. 
 For many B-A translocations, including TB-4Lb, pollen contain-
ing the B-A chromosome and a normal chromosome 4 will not 
succeed in pollinating a tester line because the A chromosome 
segment on the B-A chromosome is present in two copies, reduc-
ing the competitive ability of the pollen (Auger and Birchler, J. He-
red. 93:42-47, 2002). Because plants cannot be recovered that 
contain the B-4Lb chromosome from a test cross using a plant with 
two intact copies of chromosome 4 and a B-4Lb chromosome, we 
performed fluorescent in situ hybridization on pollen grains to as-
say directly the ability of TB-4Lb to undergo non-disjunction. 
 Plants that contained two intact copies of chromosome 4 and 
the B-4Lb chromosome (called tertiary trisomics), as well as plants 
containing one intact chromosome 4, one B-4Lb and one 4-B 
chromosome (euploid heterozygotes), were selected from progeny 
of a euploid heterozygote crossed as a female by a tester line. The 
karyotype of each plant was determined by examining mitotic 
chromosome spreads using a combination of FISH probes made 
from DNA elements specific to chromosome 4 (Cent4), centro-
meres (CentC), and the B chromosome (ZmBs) (Figure 1). See 
Kato et al. (Proc. Natl. Acad. Sci. USA 101:13554-13559, 2004) for 
a further description of the probes. 
 Mature pollen from both genotypes was fixed in 3:1 acetic 
acid:ethanol for 24 hours and then stored in 70% ethanol at -20°C. 
Pollen was rinsed in 2XSSC and then suspended in a probe mix-
ture containing the B-specific element (ZmBs) and the 180 bp knob 
repeat in 2XSSC, 50% formamide and heated to 95C for 5 min-
utes. After heating, the pollen was incubated in the probe mixture 
at 37C for 24 hours. The pollen was suspended in VectaShield 
containing DAPI to stain the DNA, dropped onto slides, and cov-
ered with a cover slip. After waiting one hour for the DAPI to pene-
trate the pollen walls, the slides were examined with a fluorescent 
light microscope and images captured using a Magnafire CCD 
camera.  
 Over 100 well-labeled pollen grains from both the tertiary tri-
somic and the euploid heterozygote were examined for the pres-
ence of the B-specific probe signal in one or both sperm nuclei. 
The 180 bp knob probe serves as a positive control to confirm that 
the probe had penetrated into and hybridized to the three pollen 
nuclei. In the tertiary trisomic, about half of the pollen contained 
signals from the B-specific element and in every case both sperm 
nuclei contained the B-specific signal. About half of the pollen from 
the euploid heterozygote contained the B-specific probe and of 
these, half of them showed signal in both sperm. The remaining 
quarter of the total pollen had signal in only one of the two sperm, 
which is an indication of non-disjunction (Figure 1).  
 The pollen FISH procedure allows direct visualization of the 
results of B non-disjunction in the pollen grain. This allowed us to 

determine that the B-4Lb chromosome alone is incapable of non-
disjunction. This result indicates that the trans-acting factor re-
sponsible for B non-disjunction is distal to the breakpoint of TB-4Lb 
and does not involve the distal ZmBs region of the B chromosome 
(Figure 1A). Thus, the mechanism for B non-disjunction does not 
involve interaction between the centromeric and distal B-specific 
sequences, and the trans-acting factor resides at a very distal 
position on the chromosome.  
 
Some more data on endosperm color and embryo form in 
relation to haploidy 

--Coe, EH; Neuffer, MG 
 

 A cross was made of a C1/C1-I y1 derivative of stock 6 times a 
haploid-inducing stock carrying C1 and Y1.  In this cross, the color-
less kernels have no anthocyanin expression in the endosperm or 
embryo, and subtle differences in endosperm color will be recog-
nizable, not only because the female parent contributes no yellow-
ness but because its kernels are smoothly rounded and somewhat 
flattened. In addition, the embryo is well-exposed and is of gener-
ous size in this stock, which allows some evaluation of variations in 
the size and form of the scutellum portion of the embryo.  From six 
ears, 298 yellow, anthocyaninless kernels were screened for 
darker vs. lighter yellow vs. the remnant (i.e., neither darker nor 
lighter) without reference to the embryo.  After color selection, all 
of the kernels were viewed for any altered embryo form, e.g. 
pointed or distorted scutella.  The seeds were planted in a flat and 
the seedlings were classified for normal vs. the morphology char-
acteristic of haploids (typically haploids are smaller, more stiff-
leaved, somewhat streaked, and narrower-leaved).  The results, 
from 283 seedlings that could be clearly classified, suggest that 
lighter endosperm color and altered embryos may be indicative of 
haploidy, but that neither criterion is definitive.  This applies to the 
cross between these two specific germplasms, and may or may 
not be generalizable. Some additional observations are described 
below.   
 

 
Darker 
yellow 

Darker, 
embryo form 

altered 
Lighter 
yellow 

Remnant, 
embryo form 

altered Remnant 

Normal 20 2 14 9 193 

Putative haploids 2 1 10 4 28 
 

 The above results contrast with our report in the 2005 MNL that 
endosperms associated with haploid embryos are darker yellow. 
That report was based primarily on crosses onto yellow, hybrid 
materials. Our 2005 note refers to earlier evidence against 4n 
endosperms being associated with haploid embryos because 4n 
endosperms are substantially reduced in size.  In a related study of 
crosses of C1 x C1-I, Sarkar and Coe (Genetics 54:453, 1966) 
found that the rate of loss events for C1-I was the same in en-
dosperms associated with haploid embryos as in ones associated 
with diploid embryos, i.e., that C1-I dosage was the same.   
 Some additional experiments suggest that darker yellow en-
dosperm is an inconsistent phenomenon.  The haploid-inducing 
stock was crossed in the summer of 2005 onto about 40 ears each 
of B73, B55, Oh43, Mo17, and W22 inbred lines.  In each cross 
the endosperm colors were uniform, showing no discriminative 
differences in yellowness.  Crosses onto yellow hybrids also were 
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inconsistent in 2005.  Considering that this autumn led to fast dry-
ing and maturation, it is possible that seasonal influences on 
physiological conditions affect endosperm color development in 
kernels with haploid embryos.  It is also the case that genes influ-
encing yellowness differ among strains, including alleles at Y1 and 
at an array of other loci, and dominant diluting alleles like Wc1.   
 
Complementations, allelisms, and placements of mutants 

--Coe, EH 
 

 The following notes present follow-up tests on mutants that 
were earlier located to chromosome arms and were subsequently 
tested with SSRs by Chris Carson.  A few were unplaced previ-
ously.  I appreciate advice from Phil Stinard, Janet Day Jackson, 
and Marty Sachs in pointing out potential allelisms that I might 
overlook, and in cross-checking against their records. 
 Tests of blh*-N495B on 1S:  this mutant is allelic to pg15.  Both 
show pale green leaves that develop bleached necrotic cross-
bands.  The new allele is weak but viable; the other is lethal.  With 
the suggestion of Phil Stinard, allelism tests were conducted after 
map locations with SSRs suggested potentially related pheno-
types, including pg15.  The common phenotype suggests diurnal 
induction of necrosis. This allele is designated pg15-N495B.  It 
complements nec2 and zb4, and its phenotype is distinct from zb3, 
which was located near tub1 (at 2.5 on IBM2, 0.61 conventional 
cM) by Rugen et al. (MNL 75:17-18, 2001). Tests with zb3 and zn2 
(unplaced) were attempted, but failed because the mutants were 
unseen in tester families.  
 Because both have been mapped in independent experiments, 
map data can be merged as follows: 

(blh*-N495B -0- sr1) in 61 testcross individuals.  Had 1 
recombinant occurred, the distance would be 1.6±1.6 
cM. -- Hoisington, DA. 1984. MNL 58:82-84. 

(blh*-N495B - 14±5 - umc1568) in 21 F2 recessive indi-
viduals (42 strands). --Carson, C. 2001, MMP.   

(pg15 -11±5- umc1160) -- Carson, C. 2001, MMP. 
Mapping of sr1  has been reported with SSR markers: 
umc1177 – 24±7 - sr1 - 14±5 - umc1166 in 42 strands  

-- Carson, C. 2001, MMP. 
The SSRs are on IBM2 chromosome 1 in this order at 

these coordinates (to aid in estimating intervals, divi-
sion by 4 is applied as an approximation to conven-
tional cM): 

umc1177 10.50 (~2.6)  (~12 on the Genetic 
2005 map) 

umc1160 108.30 (~27.1)  (~29 on the Genetic 
2005 map) 

umc1166 133.60 (~33.4)  (~34 on the Genetic 
2005 map) 

umc1568 141.80 (~35.5)  (~39 on the Genetic 
2005 map) 

 The indicated order and estimated distances are umc1177 -17- 
(umc1160, sr1, pg15) -5- umc1166 -5- umc1568.  If the position of 
pg15 is as much as 11 units to the left of umc1160, it may be to 
the left of sr1, which is roughly 14 units to the left of umc1166.  In 
any event, pg15 is placed near 29, the location assigned to sr1 on 
the Genetic 2005 map.   
 Tests of w18 in bins 1.09-1.11: this mutant complements l17, 

which maps in bins 1.09-1.11.  The phenotype of w18 seedlings is 
pale yellow (aka white-luteus) with pale green streaks at the leaf 
base. In selfs from crosses of w18-N495A (Stock 128A) onto both 
A619 and B73, seedlings are also faintly green.  Complementation 
also has been found between w18 (which is within 4 cM of 
umc1306 at 880.84 on IBM2 neighbors, i.e., between ~195 and 
205 on the Genetic 2005 map) and w24 (which is about 3 cM to 
the left of umc1446 at 781.60 on IBM2, i.e., near 175 on the Ge-
netic 2005 map).  Data place l17 within 17 cM of bnlg1347 at 
933.09 in IBM2 neighbors, i.e., between ~192 and 226 on the Ge-
netic 2005 map.   
 The phenotype of seedlings of l17 is described as luteus yellow 
and crossbanded. In selfs from crosses onto both A619 and A632, 
the luteus seedlings are faintly green. The luteus trait is associated 
with pale yellow (lemon) endosperm, an association that has not 
been recorded previously.   
 Tests of bl*-N43 (blotchedN43) in 1L: this mutant is allelic to 
zb7 and can be designated zb7-N43.  Complementation is found 
with v22, and complementation has previously been found with 
pg16.  The phenotype of zb7-N43 is pale green in seedlings, 
sometimes cross-banded; irregular, pale green, bleached areas 
occur in mature plants.  The phenotype of zb7 (zebra7, zb*-N101) 
seedlings is strongly cross-banded on green, with bleached cross-
bands in mature plants.   
 Because both have been mapped in independent experiments, 
map data can be evaluated together:   

umc1335 umc1446 -15- bl*-N43 -20- fdx3-- Carson, C. 
2002, MMP. 

bz2 -23- zb7 -9- gs1 -26- bm2 1988  -- Sisco, PH. 1988. 
MNL 62:124.   

Mapping of gs1 with RFLP markers has been reported as 
follows: 

gs1 -2- umc72b - phi1 -7- bnl8.29a - bm2 - acp4 -- Sisco, 
PH. 1989. MNL 63:140. 

The markers on IBM2 neighbors chromosome 1 are at 
these coordinates: 

umc1446 781.60 (~195.4) (~177 on the Genetic 2005 
map) 

bz2  787.20 (~196.8) (~178 on the Genetic 2005 
map) 

umc72b 920.88 (~230.2) (~205 on the Genetic 2005 
map) 

fdx3 1098.40 (~274.6) (~244 on the Genetic 2005 
map) 

 The MMP data are compatible with the Sisco data, which con-
tributed placement of zb7 between about 197 and 201 on the Ge-
netic 2005 map.  The indicated order and estimated distances are 
umc1446 – bz2 -23- zb7 -9- gs1 -2- umc72b.   
 Tests of l*-85-3457-40: this “Phenotype Only” luteus seedling 
mutant has been placed with the following SSRs by association in 
recessive bulks in F2: 

umc1396 548.40  (~137.1) bin 1.06 
umc1446 781.60  (~195.4) bin 1.08 
umc1306 880.84  (~220.2) bin 1.09 

 Estimated location for the gene is between ~145 and 185 cM 
on the Genetic 2005 map.  A prospect for test is l17, in bin 1.09-
1.10 at approximately 209 +/- 17 on the Genetic 2005 map.   
 Tests of et*-N868A in bin 2.00-2.02: this mutant complements 
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rgh2 in bin 2.00-2.02.  It also complements et2 in bin 2.02-2.04.  
Previous tests have found et*-N868A and stf*-N868B to be allelic.  
The gene is assigned the symbol et3, alleles et3-N868A and et3-
N868B.  It is located within about 10 cM from umc1265 at 77.70 on 
IBM2 (i.e., between ~10 and 30 on the Genetic 2005 map).   
 Tests of cb2 (was cb*-N652B) in bin 2.02-2.03: this mutant 
complements al1 in bin 2.01.  The location of cb2 is within about 
15 cM from ole1 at 216.50 on IBM2 (i.e., between ~40 and 70 on 
the Genetic 2005 map).   
 Tests of of v*-5537 on 2L: new tests show that v*-5537 and v4 
are allelic, a correction to prior information in 1972 Cooperators’ 
notes in MNL.  Their phenotypes are very similar.  The mutant 
complements v24 and wlv1.  This allele can be designated v4-
5537. 
 Because both have been mapped in independent experiments, 
map data can be evaluated together:   

(umc1635 bnlg1887 -7- v*-5537) -17- umc1042 – Carson, 
C. 2002, MMP. 

gl2 -38- mn1 -16- v4 -- Van Horn, J. 1968. MNL 42:156-
157. 

The markers are on IBM2 chromosome 2 in this order at 
these coordinates: 

mn1 328.79 (~82.2) 
umc1635 344.80 (~86.2) 
bnlg1887 346.50 (~86.6) 
umc1042 466.65 (~116.7) 

 The indicated order and estimated distances are mn1 - 
umc1635 - bnlg1887 -7- v4 -17- umc1042, compatible with the 
location of v4 between 100 and 104 on the Genetic 2005 map. 
 Tests of w*-N77, w*-N332, and w*-N1907 on 2L: these three 
mutants are allelic to w3 and can be designated accordingly.  
Mapping data include: 

w*-N1907 -0- bnlg1045 and bnlg2077 
bnlg1887 -13- w*-N77 -24- umc1042 
umc1004 bnlg2077 -11- w*-N332 -18- bnlg1520 
The markers are on IBM2 neighbors chromosome 2 in this 

order at these coordinates: 
bnlg1887 346.5 (~86.6) 
umc1004 381.8 (~95.5) 
umc1042 466.65 (~116.7) 
bnlg1045 471.21 (~117.8) 
bnlg2077 474.8 (~118.7) 
bnlg1520 596.55 (~149.1) 

 These data are inconsistent for order, most probably because 
of the high potential for errors due to chance in small samples.  
The data applied to obtain w3 placement for the Genetic 2005 map 
at 135 +/- 5 have contradictory distance estimates and are no 
more clear with the above data. 
 Tests of o*-N999A in bin 2.07-2.09: this mutant complements 
dek4, dek23, and dek16 on 2L.  Seeds have an opaque phenotype 
and tend to be reduced in size.  The gene was previously given 
the symbol o16 but this was held pending these tests.  The symbol 
o16 can be assigned.  It is located within 20 cM of umc1604, which 
is at 523.50 on IBM2 (i.e., between ~137 and 177 on the Genetic 
2005 map).  Tests with o*-N1242A and ptd*-N901A in the 2005 
season were unsuccessful.   
 Tests of o*-N1195A in bin 2.08-2.09: this mutant complements 
dek23 in 2L.  Prior tests have shown complementation with o16.  

Tests with dek4, dek16, and o*-N1242A in 2005 were unsuccess-
ful.   
 Tests of d*-N282 in 3.06-3.07: this mutant is allelic to na1 and 
can be designated na1-N282.  Linkage data have been obtained 
as follows: 

umc1266 -17- d*-N282 -27- bnlg197 
Marker locations are as follows: 
umc1266 411.60 (~102.9) 
bnlg197 511.50 (~127.9) 

 By apportioning the interval, na1 can be estimated to be at 
about 101 +/- 3 cM on Genetic 2005, compared to its current 
placement at 108 +/- 3.   
 Tests of wl*-N1906 in bin 3.08-3.09: this mutant complements 
wlu1, y10, et1, v33, and w19 in this region (w19 is the designation 
given to the albinism expressed in sectors when the a-x1 defi-
ciency is uncovered).  The symbol wlu8 is assigned.  Linkage data 
have been obtained as follows: 

(wl*-N1906 -19- bnlg1182) 2001 
umc1102 -26- wl*-N1906 2002 
umc1140 -12- wl*-N1906 -12- (umc1594, umc1136) 
Marker locations are as follows: 
umc1102 312.80 (~78.2) 
umc1140 609.20 (~152.3) 
bnlg1182 738.68 (~184.7) 
umc1594 828.90 (~207.2) 
umc1136 835.91 (~209.0) 

 The indicated order and estimated distances are umc1140 -12- 
wlu8 -12- umc1594, and wlu8 at about 720 on IBM2, i.e., between 
~140 and 150 cM on the Genetic 2005 map.   This places the gene 
near but not within the a-x1 deficiency, which encompasses a1 at 
139.9 and sh2 at 141.9.   
 Tests of spt*-N1620B in bins 4.03-4.05: this mutant comple-
ments spt2.  The two phenotypes are distinct, spt2 showing 
rounded green spots on a pale field or rounded pale spots on a 
green field, while spt*-N1620B shows irregular or rectangular yel-
low spots on a green field.  The symbol spt3 is potentially applica-
ble, but deferred pending additional tests.  Linkage data have been 
obtained as follows: 

(spt*-N1620 -17- umc1117) 
Marker umc1117 is at 218.50 on IBM2, placing spt3 be-

tween ~33 and 67 on the Genetic 2005 map.   
 Tests of v*-N1835 in bin 5.05-5.07: this mutant complements 
vp2 and v12.  The symbol v36 is assigned.  This mutant has a 
briefly expressed, white-luteus virescent phenotype.  Linkage data 
have been obtained as follows: 

(v*-N1835 umc1019) association in recessive bulks in F2, 
where the estimated range is 15 units around the marker.  
Marker umc1019, aka umc126a, is at 469.60 on IBM2 and 
at 121.00 on the Genetic 2005 map, placing v36 between 
~105 and 135 on the Genetic 2005 map.   

 Tests of wl*-N1393B in bin 5.05-5.07: this mutant complements 
v36, vp2, and v12.  It has a white-lutescent phenotype.  The sym-
bol wlu9 is assigned.  Linkage data have been obtained as follows: 

(wl*-N1393B umc1591) association in recessive bulks in 
F2.  Marker umc1591 is at 314.10 on IBM2, placing wlu9 
between ~75 and 105 on the Genetic 2005 map.   

 Tests of mn*-N1536 in bin 5.04-5.05: this mutant complements 
dek9, dek26, dek27, dek29 dek33, prg1, and ren1.  It has minia-
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ture kernels with loose pericarp.  The symbol mn5 is assigned. 
Linkage data are as follows: 

(mn*-N1536 umc1224) association in recessive bulks in 
F2, linkage within 15 cM.  Marker umc1224 is at 315.22 on 
IBM2 neighbors, and mn5 is uncovered by TB-5La at ~97, 
placing mn5 between ~96 and 106 on the Genetic 2005 
map.   

 Tests of al*-84-5020-32 on 5: this “Phenotype Only” mutant 
complements pb4 and ppg1.  It was unplaced prior to tests show-
ing association with umc1591 in F2 recessive bulks, placing it in 
bin 5.03-5.04 between ~75 and 105 on the Genetic 2005 map.  
Mutant seedlings are pale green, grainy-streaked, and sometimes 
cross-banded; plants are variably unthrifty, with albescent-grainy 
leaves.  Tests were unsuccessful in the 2005 season with crp2 
(aka hcf143), which is uncovered by TB-5Sc (i.e., is between ~0 
and 82 on the Genetic 2005 map) and has a pale green seedling 
phenotype.  Tests were also unsuccessful with csy1, which is at 
210.19 on IBM2 neighbors, i.e., at ~57 cM on the Genetic 2005 
map, and has a luteus yellow seedling phenotype.  The pheno-
types and/or locations of crp2 and csy1 are distinct from those of 
this albescent mutant.  The symbol al2 is potentially applicable, but 
is deferred pending additional tests.  
 Tests of fl*-N1145A on 5L: this floury is allelic to dek33 and can 
be designated dek33-N1145A.  Both display floury, wrinkled or 
shrunken kernels.  Linkage data for both mutations are as follows: 

(fl*-N1145A bnlg609) association in recessive bulks in F2.   
a2 -7- bm1 -13- dek33 -21- pr1 – Neuffer, 1992. MNL 66:39 
Markers are placed as follows: 
bnlg609 500.70 on IBM2 (~126 on the 

Genetic 2005 map) 
a2  295.04 on IBM2 neighbors 82 +/- 1 on the 

Genetic 2005 map 
bm1 92 on the Genetic 2005 map 
dek33 98 +/- 3 on the Genetic 2005 map 
pr1  109 on the Genetic 2005 map 

 Based on linkage with bnlg609, dek33 should fall between 
~110 and 140 on the Genetic 2005 map.  The order and distance 
data are inconsistent -- indeed, several other sources of data for 
the placement of pr1 show conflicts inter se, so a definitive map 
involving pr1 and dek33 awaits future resolution.  Incomplete com-
plementation tests of dek33-N1145A with dek9, dek26, dek27, 
prg1, and ren1 did not reveal allelism but did not exclude it in any 
instance.   
 Placement of vp*-86-1407-15 on 7S and test with vp9: this 
“Phenotype Only” mutant has been placed with the following SSRs 
by association in recessive bulks in F2: 

bnlg2132 53.30 (~13.3) 
umc1015 (php20569a) 300.00 (~75.0) 
umc1426 47.8 (~11.9) 

 Estimated location for the gene is between ~25 and 30 cM on 
the Genetic 2005 map.  This is a pale endosperm, viviparous-
embryo mutant.  Two tests have shown complementation with vp9, 
which is at ~48 on the Genetic 2005 map, but additional evidence 
should be obtained before designating a new viviparous in such 
close proximity.   
 Tests of vp*-8113 on 7S: this mutant gave positive allelism 
tests with vp9 and could be designated vp9-8113 if further tests 
confirm it.  Map data that can be merged are as follows: 

(vp*-8113 o2 bnlg1247) associated in recessive F2 bulks, 
the mutant being within 15 cM of each marker.  

o2 -7- vp9 
vp9 -11- gl1 
Markers are placed on IBM2 neighbors as follows 
o2  122.40 (~30.6) 
bnlg1247 186.3 (~46.6) 
gl1  191.31 (~47.8) 

 On the recent Genetic 2005 map o2 is placed at 41.0, vp9 is 
estimated to be at ~48 +/- 2, and gl1 at ~60 +/- 4 cM.  The new 
data do not improve on the estimated location for vp9.   
 Tests of v*-N829A on 9S: this mutant complements v31 and 
w*-9000.  Tests with yg2 were ambiguous, with clear complemen-
tation in two direct tests but possible allelism in a third.  The phe-
notype of v*-N829A is very similar to that of yg2, and mutant pools 
show linkage within 15% of bnlg1724.  Additional tests vs. yg2 are 
needed.   
 Tests of w*-9000 on 9S: this mutant complements the wd1 and 
pyd1 deficiencies, w11, l7, ar1, pg12, w2, and yg2. Mutant pools 
show linkage within 15 cM of bnlg1810, which is very near c1.  A 
remaining prospect for allelism is l6. 
 The phenotype of seedlings of l7 is described as luteus yellow.  
In selfs from crosses onto both A632 and B73, mutant seedlings 
are faintly green.   
 Tests of yg*-N2021 on 9S: this mutant complements pg12, ar1, 
v1, and v31. Mutant pools show linkage within 15 cM of umc1417, 
which is near gl15. Remaining prospects for allelism are w11 and 
v30. 
 Tests of ij*-N504A on 10S:  this mutant is allelic to sr3 and can 
be designated sr3-N504A.  Its recombination has been reported to 
be 2% with umc1336, which is on the long arm of 10.  Both ij*-
N504A and sr3 are uncovered by TB-10Sc, and sr3 is 3 cM from 
T9-10b, which is at 10S.40.  The reported low recombination of ij*-
N504A with umc1336 contradicts its TB placement data and 
placement of its allele, sr3.   
 Tests of pg*-N1224C on 10L: this mutant is allelic to v29 and 
can be designated v29-N1224C. TB-10L20 uncovers v29.  Mutant 
pools show linkage within 15 cM of umc1640, and pools for v29 
show linkage within 15 cM of bnlg1360.  Both SSRs are in bin 
10.07, 14 cM apart on the IBM2 2004 neighbors map, or near 3.5 
cM apart on the Genetic map.  The combined data suggest a 
change in placement of v29 to 123 +/- 10 on the Genetic 2005 
map.  
 
 

DAEGU, SOUTH KOREA 
Kyungpook National University and  
the International Corn Foundation 
 

Progress of maize research in North and South Korea and 
other countries of Asia and Africa 

--Kim, SK; Yoon, NM; Kim ,HJ; Kim, YB; Lee, GH 
 

 The International Agricultural Research Institute of Kyungpook 
National University (KNU) in Daegu and the International Corn 
Foundation (ICF) in Seoul, South Korea have conducted the fol-
lowing research activities on maize in South Korea, North Korea, 
Vietnam, Cambodia, Laos, Mongolia, East Timor, Nigeria, Camer-
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oon, Ghana, Benin, Mali, and Burkina Faso.   
 In South Korea, the team has developed sticky waxy corn and 
super-sweet corn for local consumption.  Korean people prefer 
waxy more than super-sweet corn, probably because of its origin in 
the Far East.  In 2005, four waxy and two super-sweet (sh2) hy-
brids (single crosses) were registered by KNU and marketed in 
South Korea.  In North Korea, a total of 35,000 crosses were 
tested throughout North Korea from 1998 to 2002.  The collabora-
tive team between South and North Korea selected 27 hybrids.  
On-farm testing at the Cooperative Farms was conducted for three 
years.  Selected outstanding hybrids will be used for F1 seed pro-
duction in 2006 for a large-scale commercial cultivation in 2007.  In 
addition to the joint-breeding program, Suwon 19 hybrid, devel-
oped by the senior author in South Korea in 1976 as the first single 
cross hybrid corn in Asia, has been widely grown in North Korea 
commercially.  The total production of food in North Korea has 
been increased from 1.5 million tons (1997) to 4.5 million tons 
(2005).  Corn is the staple food for 70 percent of the population of 
North Korea.  
 In addition, the ICF/KNU program has helped to develop locally 
adapted corn cultivars (open-pollinated) in Ben Tre Province in 
Vietnam, Cambodia (for downy mildew resistance), Laos and Ne-
pal (open-pollinated and hybrid development), Mongolia (OP yel-
low for livestock and Vitamin A supplemented as food), East Timor 
(top crosses with downy mildew resistance).  The program has 
selected outstanding and stable OP cultivars for Ben Tre Province 
where the Vietnam War was the most severe.  Rice, coconut and 
sugar cane are the main crops, and corn is being developed for 
feed production and green corn.  A new crop of corn shall be ro-
tated with the rice crop.  
 In Africa, the SAFGRAD/KNU program, with support from the 
Korea International Cooperation Agencies (KOICA) and the Africa 
Union, has conducted on-farm demonstration trials of Striga + 
streak virus tolerant maize cultivars in eight countries in West and 
Central Africa.  The program has tested IITA and Cameroon na-
tional program developed STR (Striga tolerance and resistance) 
cultivars (mostly OPVs) with legume crops.  The STR + legume 
package is considered one of the sustainable packages for a long-
lasting solution in combating the worst parasite, the Striga species, 
in Africa.  The team found that sorghum is the major host for seed 
production of Striga species in Africa.  STR materials are tolerant 
to both Striga hermonthica and S. asiatica.  Although IITA, in col-
laboration with national programs and CIMMYT, solved maize 
streak virus (MSV) problems by 1986, when the IITA maize team 
received the CGIAR King Baudouin Agricultural Award for produc-
ing 100 streak resistant (SR) maize cultivars (OPVs and hybrids), 
still farmers in some countries of the East and Southern Africa 
regions (including Namibia, Botswana, and Kenya, etc.) have suf-
fered MSV epidemics that cause a significant reduction in maize 
yield.  The team found that farmers in many countries in Africa sow 
the long rainy season cultivars of maize during the short rainy 
season (with only two months of rain).  The maize breeding tech-
nology employed by the team is only tolerance that is based on the 
co-survival principle, without any chemical spray.  We do not select 
single gene resistance because it’s against the co-survival princi-
ple between pests and hosts in nature.  Based on 40 years of corn 
breeding experience in the developing world and the USA, the 
senior author asserts that host-plant resistance with QTL genes 

can be the most sustainable technology and the one most respect-
ful of nature.  The recent outbreaks of bird flu and several other 
environmental hazards might be caused by ignoring the co-survival 
tolerance principle.  We must respect nature.    
 
 

DHAULAKUAN, INDIA 
Himachal Pradesh Agricultural University 
 

Identification of sources of resistance against Erwinia stalk 
rot (Erwinia chrysanthemi pv. Zeae) among medium maturing 
inbred lines of maize 

--Kalia, V; Basandrai, AK; Thakur, SK; Jarial, RS 
 

 Bacterial stalk rot caused by Erwinia chrysanthemi pv. Zeae 
(Sabet,1954) victoria is a challenging problem and the most de-
structive disease of maize in the outer Shivaliks of the northwest-
ern Himalayas, covering states like Himachal Pradesh, Ut-
taranchal, Jammu & Kashmir and adjoining plain areas of states 
such as Punjab, Haryana and Uttar Pradesh, etc.  The disease 
causes losses in maize production in many southeast Asian coun-
tries also.  The disease was first reported by Prasad in 1930, but 
its importance was first realized in 1969, when a severe outbreak 
occurred in the Bahl valley of the Mandi district in Himachal 
Pradesh, India.  Keeping in view the importance and seriousness 
of the disease, the present investigations were undertaken to find 
a stable source of resistance against the malady.  Resistant varie-
ties are needed as the most acceptable solution to avoid this major 
cause of loss in yield.  Out of forty inbreds evaluated, none was 
found to be immune: one inbred (DKI-9770) was highly resistant 
(<10% incidence); fourteen inbreds were resistant (10-20% inci-
dence); and the remaining twenty-five were susceptible to Erwinia 
stalk rot (Table 1).  Inbred lines DKI-9770, DKI-9712, DKI-9740,  
 
Table 1.  Grouping of various inbred lines on the basis of mean incidence for two years of 
Erwinia stalk rot under artificial inoculation. 
 

Immune Highly Resistant (<10%) Resistant (10-20%) Susceptible (>20%) 

 
None 

 
1 
*DKI-9770 (8.1) 
 
 
 
 

 
14 
*DKI-9712(19.6) 
*DKI-9740 (15.6) 
DKI-111(19.8) 
*DKI-9555 (15.5) 
DKI-159 (19.3) 
DKI-9727 (10.1) 
DKI-9746 (15.5) 
*DKI-9560 (16.9) 
DKI-9764 (20.0) 
Pob 33-5-Amar (17.2) 
Pob-27 (Htr) (19.0) 
*94144-Farakkba (10.9) 
*CM-113 (12.7) 
*DMR-sr.5 (19.5) 

 
25 

 

*inbreds showing resistance during both years 
Figure in parentheses is the mean ESR incidence 
 

DKI-9555, DKI-9727, DKI-9560, 94140-Farakkaba and CM-113 
were found to be consistent in their reaction in both years of 
evaluation, and thus can be a stable source of resistance against 
ESR.  Disease spread in many lines was found to be at variance 
from the ESR percent incidence (Table 2).  It was observed that 
the spread of rot occurred sometimes in the major part of the in-
oculated node but without affecting the rind or vice versa.  Thind 
and Payak (1978) reported resistance in CM-104 (white), CM-104,  
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Table 2.  Mean performance of various traits in resistant inbreds. 
 

Sr. 
No.  Entries 

Days to 
husk 
browning 

Plant 
height 
(cm)  

Cob 
height 
(cm)  

ESR 
spread 
(1-5) 

Grain 
yield 
(q/ha)  

1 94144-Farakkaba 87.7 209.6 102.5 3.5 18.9 

2 CM-113 84.3 206.6 105.6 2.1 38.1 

3 DKI-111 85.0 144.2 71.8 2.7 35.5 

4 DKI-159 85.0 194.0 93.4 2.7 42.8 

5 DKI-9555 86.3 201.0 97.4 2.0 30.0 

6 DKI-9560 82.0 178.5 88.1 2.9 32.4 

7 DKI-9712 91.3 182.6 87.0 2.2 34.6 

8 DKI-9727 87.7 172.0 89.7 3.0 20.2 

9 DKI-9740 87.7 167.1 70.0 2.8 21.4 

10 DKI-9746 86.7 176.4 87.9 3.5 26.6 

11 DKI-9764 85.7 161.9 72.7 3.4 26.6 

12 DKI-9770 87.0 163.4 81.6 2.2 21.2 

13 DMR-Sr. 5 86.0 185.2 89.5 1.9 21.3 

14 Pob-27(Htr.) 90.7 213.8 106.1 1.7 19.5 

15 Pob-33-S-Amar 88.3 207.3 98.1 2.5 30.8 

 CD (5%) 2.0 18.2 20.0 1.0 11.1 

 CV (%) 1.5 5.9 13.6 23.3 22.7 

 

CM-105 and CM-600 against ESR among the material screened, 
andthey suggested that resistance can be further upgraded by sib 
pollination among resistant plants in these lines.  Ebron, Tolentino 
and Lantin (1987) reported eight lines to be resistant out of 107 
maize accessions screened.  Sah and Arny (1990) reported all 
forty-five maize cultivars evaluated to be susceptible.  Data on 
grain yield shows that out of eight stably resistant inbreds identified 
above, DKI-9712 (34.6 q/ha), DKI-9555 (30 q/ha), DKI-9560 (32.4 
q/ha), CM-113 (38.1 q/ha) and DKI-9764 (26.6 q/ha) have high 
grain yield and are thus argonomically superior (Table 2).  These 
lines can be utilized in the breeding programme for developing 
hybrids after studying their combining ability.  These lines are ob-
served to have medium cob placement, except CM-113 which has 
tall plants (206.6 cm) and high cob placement (105.6 cm) 
 
 

GAINESVILLE, FLORIDA 
USDA-ARS and University of Florida 
 

Nomenclature of sucrose synthase genes and the gene prod-
ucts 

--Chourey, PS 
 

 Many single gene seed or endosperm mutants are symbolized 
based on their phenotype.  The simple nomenclature becomes 
problematic however once the corresponding gene product is iden-
tified, and more so thereafter with the usual discovery of its 
paralogs.  A case in point here is the shrunken 1 (sh1) seed mu-
tant, which was first described by Hutchison (J. Hered. 12:76-83, 
1921) based on the shrunken seed phenotype.  The Sh1 gene 
product was first identified and designated as the Sh1-protein 
(Schwartz, Genetics 45:1419-1427, 1960), which was later charac-
terized as a sucrose synthase (Sus) (Chourey and Nelson, Bio-
chem. Genet. 14:1041-1055, 1976).  Subsequent studies led to 
two additional non-allelic sus loci, which have been designated as 
sh1, sus1 and sus3 and the encoded products as SH1, SUS1 and 
SUS3 (Carlson et al., Plant Mol. Biol. 49:15-29, 2002).  There was 
however no sus2 gene in this nomenclature; so, sus3 is now called 
sus2.  Accordingly, it is proposed here that the corresponding pro-
tein products of sh1, sus1 and sus2 should be designated, SUS-
SH1 (or SH1), SUS1 and SUS2, respectively.  Marty Sachs has 

agreed to incorporate this nomenclature on the MaizeGDB web-
site. 
 
The mutations sh2-i and sh2-N2340 share an identical intron 
splice site mutation and are most likely the same allele 

--Clancy, M; Hannah, LC 
 

 The mutant alleles sh2-i and sh2-N2340 were generated by Dr. 
M. G. Neuffer using EMS mutagenesis.  The mutation sh2-N2340 
is available from the Maize Stock Center.  These two mutants 
condition an intermediate or leaky phenotype.  Mature kernels are 
less severely collapsed compared to the reference allele sh2-R.  
Sequencing established that sh2-i contains a G to A transition at 
the 3’ terminus of intron 2 (Lal et al., Plant Physiol. 120:65-72, 
1999).  Approximately 10% of sh2-i transcripts are correctly spliced 
utilizing the mutant intron splice site.  This generates a low level of 
adenosine diphosphate glucose pyrophosphorylase activity that 
results in the intermediate kernel phenotype. 
 Because sh2-i and sh2-N2340 kernels are visually so similar 
and trace to the same source, we asked whether they contain the 
same mutation.  Young shoot material was harvested from germi-
nating sh2-N2340 kernels, and genomic DNA was prepared using 
Plant DNAZOL Reagent (Invitrogen).  DNA spanning exons 1 
through 4 was amplified via PCR using the primers described by 
Lal et al. (1999).  Sequencing of the PCR product established that 
sh2-i and sh2-N2340 share the same G to A transition of the final 
nucleotide in intron 2.  Hence, it appears most likely that the same 
mutation bears two different designations.  
 
 

HONOLULU, HAWAII 
University of Hawaii 
DAEJEON, SOUTH KOREA 
Chungnam National University 
 

Segregation of resistance to southern corn rust in set M RIL 
population 

--Ji, HC; Brewbaker, JL  
 

 Southern corn rust (Puccinia polysora Underwood) becomes 
severe in the wet, somewhat cooler winter months (mean temp. 
72ºF) of Hawaii.  Previous evaluations of several hundred tropical 
and temperate inbreds revealed three distinct levels of general 
resistance (not racially-specific)—highly susceptible, highly resis-
tant and intermediate.  Highly susceptible lines (e.g., North Ameri-
can sweet corns) have lesions on all leaves and often fail to set 
seed.  Some inbreds (normally tropical in origin) were highly resis-
tant, showing very few lesions and only on the upper surface of 
lower leaves.  An intermediate level of tolerance was also common 
among tropical inbreds (summarized by Brewbaker, Kim and 
Logrono in Hawaii Res. Series 62, 1989).  All tested monogenes 
for rust tolerance (e.g., Rpp9) were ineffective in Hawaii. 
 Set M of recombinant inbreds (RILs) was created in Hawaii 
from a hybrid of two supersweet inbreds, Iowa’s Ia453sh2 and 
Hawaii’s Hi38c1bt, each a significant parent for commercial hy-
brids.  The temperate inbred was highly susceptible while the 
tropical inbred showed an intermediate level of tolerance that 
minimized yield losses to sweet corn producers in Hawaii.  The 
parents and 55 RILs (six generations selfed) were planted in a 
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three-rep RCB at Waimanalo Research Station (sea level) in the 
winter of 2003.  The RILs from the very poorly adapted Iowa inbred 
were often very poor in vigor, intolerant of the low-light winter con-
ditions and the high incidence of fusarium rots in this season. 
 Rust was scored on an empirical scale of 1 (highly tolerant) to 
9 (highly susceptible), rating the entire plant.  The parents aver-
aged 3.1±1.58 (Hi38c1bt) and 5.3±2.09 (Ia453sh2).  The 55 RILs 
ranged from 2.0 to 7.0 (Fig. 1), with an average of 4.45 and a dis 
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Figure 1.  Frequency distribution of resistance to southern corn rust on RIL set M. 
 

tribution skewed toward susceptibility.  We reported similar data 
(So, Ji and Brewbaker, MNL 77:32-33) for a generation mean 
analysis of a cross of Hi38-71, sister inbred of Hi38c1, with a sus-
ceptible field corn inbred, G24.  Their rust scores (3.2 for Hi38-71, 
6.9 for G24) were generally similar to those seen here.  In that 
study the heterotic vigor of segregating progenies tended to bias 
the rust-readings toward resistance (F1 average was 2.9, F2 aver-
age was 4.2), and estimated gene number was 2.8.  In contrast, 
the generally weak inbreds in the current study tended to be 
scored with bias toward susceptibility.  It is possible to view the 
present data as two groups of inbreds, one tolerant (with disease 
scores lower than or equal to 4.4) and the other susceptible (with 
disease scores higher than 4.4).  The distribution of RILs fitted a 
single-gene model tested by the normal frequency curve method 
(Moon, Maydica 44:301, 1999), but a digenic model appears more 
likely.  
 Inbreds such as parent Hi38c1 showed many lesions on lower 
leaves, while leaves above the ear were often quite clean of rust.  
This tolerance has been described as “mature-plant resistance” or 
“late-rusting”.  Careful digital estimates of lesion areas on a major 
leaf (e.g., subtending the ear) would probably distinguish geno-
types more clearly, and the evaluation of vigorous testcrosses 
might best lead to their convincing distinction.  In practice the tol-
erance of our “tolerant” RILs is adequate for production under 
severe epiphytotics in Hawaii.  
 
 
 
 
 
 
 
 

IRKUTSK, RUSSIA 
Institute of Plant Physiology and Biochemistry 
  

Glycolytic enzyme activity level in maize roots under low tem-
peratures 

--Sokolova, MG; Akimova, GP; Nechaeva, LV 
 

 Glycolysis, as the best studied respiration enzyme system, was 
selected for the present investigation of metabolic regulation 
mechanisms in the cell at lower temperatures.  Potential activity of 
three major enzymes of glycolysis was identified:  hexokinase 
(HK), pyruvate kinase (PK) and phosphofructokinase (PFK). 
 Growing cells of two maize varieties with contrasting cold resis-
tance were used for the investigation.  48-hour-old seedlings of 
Omskaya 2 resistant variety and Uzbekskaya tooth-like non-
resistant variety with zones marked 0-2 and 2-4 mm from the root 
tip were placed at temperatures of 270C and 100C (MNL 76:35-36, 
2002).  Cells of the 2-4 mm zone terminated extension at 270C in 6 
and 8 hours, and at 100C in 48 and 96 hours in Omskaya 2 and 
Uzbekskaya tooth-like, respectively.  There were also cells identi-
fied, which started extension within the time specified.  
 At 270C, extension of maize seedling root cells of both varieties 
was accompanied by an increase of activity of all glycolytic en-
zymes under study.  Nevertheless, the proportion of key enzymes 
in these varieties differed (Table 1).  In the cells of the Omskaya 2 
variety PK was more active than HK, with PFK being the least 
active enzyme.  In the cells of the Uzbekskaya tooth-like variety 
starting extension, the following proportion was observed:  
HK>PK>PFK; in the cells which have completed extension the 
propertion PK>HK>PFK was observed.  Increase of glycolytic 
element activity in the extending cells is associated with new for-
mation of enzyme proteins, which is faster than their disintegration. 
 
Table 1.  Activity of key glycolytic enzymes in root cells of maize seedlings under low tempera-
ture, nmol of substrate/min per 106 cells. 
 

HK PK PFK Variety Root growth 
zones 270C 

control 
100C test 270C 

control 
100C 
test 

270C 
control 

100C test 

Extension 
start 

25.8±1.0 11.8±0.5 36.4±1.9 21.1±0.9 16.5±0.5 5.3±0.1 Omskaya 2 

Extension 
termination 

31.0±2.2 33.4±2.3 44.0±2.8 46.4±2.8 30.0±1.9 30.2±2.2 

Extension 
start 

27.8±2.3 48.6±3.2 16.4±0.7 47.6±3.1 12.2±0.6 18.8±0.9 Uzbekskaya 
tooth-like 

Extension 
termination 

35.4±2.5 61.4±4.5 98.8±7.1 104.8±7.9 46.5±3.1 28.3±1.8 

 

 At 100C, in cells of the Omskaya 2 variety that had started 
extension, the level of potential activity of glycolytic enzymes de-
creased significantly.  The cells that had finished extension dem-
onstrated the same activity of enzymes in control and test.     
 The non-resistant Uzbekskaya tooth-like variety demonstrated 
a reverse regularity:  cell transfer to extension at 100C was ac-
companied by the activity of the enzymes studied.  
 Thus, growth of maize root cells at low temperature is associ-
ated with differentiated effects in the activity of key glycolytic 
kinases depending on the cell growth stage and the resistance of 
the variety:  root tip cells of the cold-resistant variety are character-
ized by the reduction of the speed of glucose destruction along the 
glycolytic pathway, with the traffic ability of the hexomonophos-
phate pathway increasing as shown before (Rodchenko, 
Maricheva, Akimova, 1988).  This provides the cell with substrates 

Ia453 sh2 

Hi38c1 
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for multiple syntheses and increases metabolism resistance to 
stress impact.  Extending cells of the non-resistant variety demon-
strate a high intensity of exchange, which apparently exhausts the 
energy resources of the cell.  Further cooling kills the plant.  
 
Organic acids in maize seedling root cells growing at normal 
lower temperatures  

--Akimova, GP; Sokolova, MG; Maricheva, EA 
 

 Organic acids, their formation and transformation play an im-
portant role in plant life cycles.  Organic acids grow in number in 
plant cells under stress factors, including low temperatures.  Ac-
cumulation of organic acids appears in the course of cell transfer 
from division to extension and differentiation.  
 We made an attempt to reveal probable differences in the con-
tent of organic acids in low temperature resistant plant varieties 
and non-resistant ones, and to show a connection between these 
differences and a change in speed of seedling root cell growth 
under hypothermia. 
 Organic acids were identified in the growth zones (beginning 
and end of cell extension) of maize seedlings of the resistant vari-
ety Omskaya 2 and the non-resistant variety Uzbekskaya tooth-
like.  The samples were placed in liquid nitrogen, then extracted by 
ethanol.  Alcohol was evaporated, water fraction was cleaned by 
chloroform and sequentially passed through the columns with 
Daueks 50 and Daueks 1.  Elution was conducted by 16N formic 
acid.  Eluate was dried in a lyophilic kiln and prepared for gas liq-
uid chromatography (GLC). 
 GLC analysis demonstrated peaks of malonate, succinate, 
fumarate, citrate, and malate.  Peaks on chromatograms from 
growth zones of seedling roots of the Uzbekskaya tooth-like variety 
grown at 100C were higher than those of seedlings grown at 270C.  
Omskaya 2 manifested no increase of organic acid content.  
 Content of dicarbonate acids (malic and oxaloacetic) was de-
termined in the growth zones of maize seedling roots based on 1 
average cell (Table 1).  
 
Table 1.  Impact of lower temperature on the content of malic and oxaloacetic acids in the cells 
of maize seedling roots. 
 

Root growth zones Variant Content, g  10-12 per cell 

  malate oxaloacetate 

Omskaya 2 

Control 270C, 6 h 8.84±0.51 0.89±0.06 Extension start 

Test 100C, 48 h 9.75±0.62 0.90±0.07 

Control 270C, 6 h 8.38±0.49 1.16±0.08 Extension termination 

Test 100C, 48 h 8.65±0.50 1.48±0.09 

Uzbekskaya tooth-like 

Control 270C, 8 h 18.63±0.09 4.99±0.02 Extension start 

Test 100C, 96 h 30.80±1.91 5.97±0.03 

Control 270C, 8 h 45.47±2.52 2.11±0.01 Extension termination 

Test 100C, 96 h 48.48±3.30 2.50±0.01 

 

 In cells of the non-resistant Uzbekskaya tooth-like variety that 
start extension at 100C, malate content is 1.7 times higher than the 
metabolite level in the cells extending at 270C.  Content of ox-
aloacetate in the cells of cooled roots is insignificant.  Temperature 
decrease did not considerably affect the number of these metabo-
lites in the resistant variety. 
 Therefore, increase of organic acid content under hypothermia 
takes place only in cold-sensitive maize varieties, and is most 
pronounced in the cells that start visible growth at 100C.  The latter 
presumably contributes to the growth of these cells’ volume, which 

was described earlier (MNL 79:17, 2005), as well as to the de-
crease of cytoplasm pH, one of the plant responses to temperature 
change. 
 
The study of foreign DNA’s association with the main mito-
chondrial chromosome using isolated mitochondria  

--Nepomnyaschih, DV; Dietrich, A; Konstantinov, YM 
 

 It was shown previously (MNL 64:67-68, 1990, EMBO J. 
22:1245-1254, 2003; MNL 78:20, 2004) that isolated maize and 
potato mitochondria can efficiently uptake extramitochondrial DNA.  
Little is known at the moment about the possibility of imported 
DNA’s association and/or integration into the main mitochondrial 
DNA.  To study the specificity of association between foreign DNA 
imported into isolated mitochondria and mitochondrial DNA, we 
used different genetic constructs with or without regions of homol-
ogy to the main mitochondrial chromosome.  For this purpose we 
prepared 4 types of constructs to be used as substrates for DNA 
import into mitochondria: (1) the DR-Zm/gfp construct contains 
regions identical to the maize mitochondrial genome, (2) the 
nad2St/gfp construct contains regions with partial homology to the 
maize mitochondrial genome and identical to the potato mitochon-
drial genome, (3) the pBs-KS construction (a linear form of the 
plasmid) has no homology to mitochondrial DNA, (4) the gfp con-
struct (GFP gene fragment with ca 400 bp size) used in the DR-
Zm/gfp and nad2St/gfp constructs has no homology to mitochon-
drial DNA.  
 In this note, we report some evidence about the association of 
foreign DNA, which penetrates into maize mitochondria through 
the DNA import mechanism with the main mitochondrial chromo-
some.   
 Maize mitochondria were isolated from 4-day-old etiolated 
seedlings of hybrid VIR42 MV by the standard method of differen-
tial centrifugation.  The substrate DNA used for mitochondrial im-
port assays were the constructs DR-Zm/gfp, nad2St/gfp, linear 
pBluescript-KS+ and a fragment of the gfp (Green Fluorescent 
Protein) gene.  To obtain the radioactive linear fragment, 50 ng of 
unlabeled PCR product and corresponding primers were used for 
a single PCR cycle in which a 10 min elongation in an unlabeled 
dCTP-deprived reaction medium containing 100 mCi of [ -32 P] 
dCTP (3000 Ci/mmole) per 50 ml was followed by the addition of 
0.2 mM unlabeled dCTP and a further 5 min elongation.  Standard 
mitochondrial import of DNA was carried out in 40 mM potassium 
phosphate and 0.4 M sucrose pH 7.0 (import buffer).  The samples 
containing 5-10 ng of 32P-labeled DNA and an amount of purified 
mitochondria corresponding to 200 μg of proteins were incubated 
at 25°C for 45 min under mild shaking.  Then, mitochondria were 
pelleted and resuspended in buffer containing 330 mM sucrose, 90 
mM KCl, 10 mM MgCl2 , 12 mM tricine, 5 mM KH2PO4, 1.2 mM 
EGTA, 2 mM DTT, 2 mM ADP, 10 mM sodium succinate, and 0.15 
mM of each dNTP.  After incubation at 25°C for 60 min under mild 
shaking, mitochondria were pelleted and the final pellets were 
extracted with one volume of 10 mM Tris-HCl, 1 mM EDTA, 1% 
(w/v) SDS pH 7.5 and one volume of phenol.  The nucleic acids 
recovered in the aqueous phase were ethanol-precipitated, frac-
tionated by electrophoresis on a 1% (w/v) agarose gel and trans-
ferred onto a nylon membrane (Hybond N+, Amersham Bio-
sciences) for autoradiography. 
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 We showed (Fig. 1) that the existence of species-specific se-
quences in the DR-Zm/gfp construct is the main requirement for 
imported DNA to be associated and/or integrated into the main 
mitochondrial DNA.  We need additional evidence now to be sure 
that foreign sequences associated with the main mitochondrial 
DNA are integrated into the mitochondrial chromosome.   
 

 

 
Figure 1.  Study of the association of DNA imported into isolated maize mitochondria with high 
molecular weight mitochondrial DNA.  1) High molecular weight DNA of non-treated mitochon-
dria (ethidium bromide staining); 2) the DR-Zm/gfp construct (electrophoresis in denaturation 
conditions); 3) the DR-Zm/gfp construct; 4) the nad2St/gfp construct; 5) the gfp construct.  
 

 Financial support from the Russian Foundation for Basic Re-
search (grants 05-04-49137 and 05-04-22004-NCNI) is acknowl-
edged. 
 
Inhibitory analysis of protein phosphorylation/dephosphory-
lation in mitochondria 

--Subota, IY; Arziev, AS; Tarasenko, VI; Konstantinov, YM   
 

 Phosphorylation/dephosphorylation of amino acid residues is 
the most common posttranslational modification of proteins which 
can alter enzyme activity, half-life of the protein, etc.  Protein 
kinases and protein phosphatases which perform this reactions 
probably function as tightly associated complexes regulated by 
feedback mechanism.  The excess of protein kinase leads to an 
activation of protein phosphatase which in turn dephosphorylates 
and inactivates protein kinase.  
 In spite of the importance of this modification, little is known 
about the role of protein phosphorylation in plant mitochondria.  In 
this work, we studied the influence of redox conditions on the level 
of phosphorylation of individual mitochondrial proteins as a possi-
ble mechanism of redox regulation of mitochondrial processes, 
including gene expression. 
 The mitochondria were isolated from 3-day-old etiolated maize 
seedlings (hybrid VIR42MV) by the standard method of differential 
centrifugation.  Protein phosphorylation assays were carried out 
according to Struglics et al. (FEBS Lett. 475:213-217, 2000) with 
the use of [ 32P]ATP (specific radioactivity was 6000 Ci/mmol). 
Incubation of mitochondria with [ 32P]ATP resulted in phosphoryla-
tion of 8 proteins as judged by SDS-PAGE and autoradiography.  
Potassium ferricyanide used as an oxidizing agent decreased 32P 
incorporation into all of these proteins (Fig. 1).  Treatment with the 
reducing agent sodium dithionite reduced specifically the labeling 
of the 62 kDa protein.  When the physiological redox agent glu-
tathione was used, we also observed some alterations in protein 
phosphorylation  (Fig. 1).  The addition of oxidized glutathione  

 
 
Figure 1.  The effect of redox agents and protein kinases and protein phosphatase inhibitors on 
mitochondrial phosphorylation.  Lane 1, no agents; lane 2, 5 mM potassium ferricyanide; lane 3, 
5 mM sodium dithionite; lane 4, 5 mM GSH; lane 5, 10 mM GSSG; lane 6, 200 nM 
staurosporine; lane 7, 40 mM NaF; lane 8, ferricyanide+NaF; lane 9, ferricya-
nide+staurosporine; lane 10, dithionite+NaF; lane 11, dithionite+staurosporine. 
 

resulted in a substantial decrease in protein phosphorylation.  
When comparing the inhibitory effects of two oxidising agents on 
protein phosphorylation, GSSG has been demonstrated to be 
more effective than potassium ferricyanide.  GSH used as a reduc-
ing agent inhibited 32P incorporation into two proteins of 62 and 55 
kDa.  
 In our experiments, 200 nM staurosporine reduced the level of 
phosphorylation of the 55 kDa protein.  Simultaneous addition of 
redox agents and inhibitors of protein kinases (staurosporine) and 
protein phosphatases (sodium fluoride) modulated the activity of 
protein phosphorylation.  When potassium ferricyanide was added 
together with sodium fluoride, the rate of protein phosphorylation 
increased in comparison with the effects of these agents alone.  

 
 

Figure 2.  Coomassie-stained gel identical to that used in Figure 1.  M-ladder; lanes 1 – 11 are 
the same as in Figure 1.  
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The Coomassie-stained gel showed equal loading of all lanes (Fig. 
2).  A comparison with the autoradiograph demonstrated that the 
polypeptide and phosphoprotein patterns were quite different.  
 Thus, on the basis of the results obtained, we may conclude 
that inhibition of both protein kinases and protein phosphatases in 
different redox conditions clearly affects the protein phosphoryla-
tion activity in mitochondria.  These data permit a supposition 
about the existence of redox sensitive protein kinases and protein 
phosphatases in plant mitochondria which modify the effects of 
redox conditions on protein phosphorylation in organello.  
 

IRKUTSK, RUSSIA 
Institute of Plant Physiology and Biochemistry 
*NOVOSIBIRSK, RUSSIA 
Institute of Cytology and Genetics 
 

Identification of cDNA for a new chloroplast Cu/Zn superoxide 
dismutase in maize  

--Katyshev, AI; Kobzev*, VF; Konstantinov, YM 
 

 Mitochondria and chloroplasts are major sources of reactive 
oxygen species (ROS) in plant cells.  To minimize the damaging 
effects of ROS, plants have evolved both enzymatic and nonen-
zymatic antioxidant defense systems.  Superoxide dismutases 
(SODs, EC 1.15.1.1) are pivotal enzymes of the enzymatic de-
fense system that are specifically compartmentalized in various 
cellular organelles, including mitochondria and chloroplasts.  In 
maize mitochondria, four different MnSOD isozymes encoded by 
distinct nuclear genes have been identified (Zhu and Scandalios, 
1993).  Each member of this small maize MnSOD multigene family 
is differentially regulated during development in response to plant 
growth regulator abcisic acid and high osmoticum (Zhu and Scan-
dalios, 1993).  In contrast to mitochondria, only one nuclear-
encoded Cu/ZnSOD has been found in chloroplasts (Kernodle and 
Scandalios, 2001).  The method of accurate regulation of superox-
ide and other ROS levels regulation in this organelle still needs 
further investigation.  Previously, we reported the identification of 
novel cDNA for the chloroplast FeSOD gene (Katyshev et al., 
2005).  In this report, we present data on characterization of partial 
cDNA corresponding to a novel maize chloroplast Cu/ZnSOD gene 
which differs from that reported by Kernodle and Scandalios (Ker-
nodle and Scandalios, 2001). 
 Total RNA isolation from 3-day-old etiolated hybrid maize 
VIR46MV seedlings was performed by QIAGEN RNeasy Mini Kit 
according to the manufacturer’s instructions.  cDNA synthesis was 
carried out using the Promega Universal RiboClone cDNA Synthe-
sis System.  In order to amplify 3’-ends of probable cDNA corre-
sponding to the chloroplast Cu/ZnSOD gene, 3’-RACE (rapid am-
plification of cDNA 3’-ends) experiments using the previously de-
scribed primers chcsc1 and 3UTR (Katyshev et al., 2006) were 
performed.  As a result, approximately 400 bp-long RT-PCR prod-
uct formation was observed.  This cDNA fragment was eluted from 
agarose gel, blunted by Klenov fragment of E. coli DNA polym-
erase and ligated in pBlueScript KS(+) plasmid (Fermentas, 
Lithuania) by EcoRV site.  After transformation, several positive 
XL1-Blue E. coli clones were chosen for plasmid DNA isolation 
and insertion sequencing using universal M13/pUC primers (Fer-
mentas, Lithuania).  The analysis of cloned sequences resulted in 

identification of two cDNA clones (CZ6 and CZ8) containing 3’-
ends of novel maize Cu/ZnSOD cDNA (the submission of the se-
quences to EMBL/GenBank databases is in progress).  
 A search for similar nucleotide sequences by BLAST services 
at the PlantGDB server (http://www.plantgdb.org/PlantGDB-
cgi/blast/PlantGDBblast) found several highly similar maize EST 
sequences (e.g., EMBL/GenBank acc. numbers CF042260, 
CF008113, CO443266, DN222176, DR795998, DR795999).  Mul-
tiple alignment of the EST sequences found and reconstruction of 
the chimerical consensus sequence for the corresponding full-
length cDNA, allowed us to get a probable translated sequence of 
novel maize Cu/ZnSOD cDNA.  To predict subcellular localization 
of translated protein sequence, the Internet resources available at 
the http://www.expasy.org/ molecular biology tools server were 
used:  a) the Predotar program at the http://www.inra.fr/predotar/; 
b) the TargetP V1.1 program (Emanuelsson et al., 2000) at the 
http://www.cbs.dtu.dk/services/TargetP/; c) the WoLFPSORT pro-
gram (Horton et al., unpublished)) at the http://wolfpsort.seq.cbrc. 
jp/; and d) the hlorop v1.1 program (Emanuelsson et al., 1999) at 
the http://www.cbs.dtu.dk/services/ChloroP/.  For comparison, 
subcellular localization of SOD1 protein (Kernodle and Scandalios, 
2001) also was checked.  The results of subcellular localization 
prediction are presented in Table 1 (the amino acid sequence 
corresponding to the novel Zea mays Cu/ZnSOD is referred to as 
SOD1.2).  
 
Table 1.  Probabilities of chloroplast and nonchloroplast localization of two Cu/ZnSOD (SOD1 
and SOD1.2) proteins predicted by different programs.   
 

Probability of 
chloroplast localiza-

tion 

Probability of localization in other cellular com-
partments 

Name of program 

SOD1 SOD1.2 SOD1 SOD1.2 

Predotar v. 1.03 0.01 0.93 0.18 – mitochondrion 
0.01 – ER 

0.81 – other 

0.16 – mitochondrion 
0.03 – ER 

0.06 – other 

Targetp v1.1 0.098 0.349 0.116 – mitochondrion 
0.307  - extracellular 

0.403 – other 

0.372  - mitochon-
drion 

0.196  - extracellular 
0.009 – other 

WoLFPSORT - 0.839 0.595 – cytosol 
0.118 - nucleus 

0.18 – mitochondrion 

hlorop v1.1 0.463 0.551 - - 

 

 The results of in silico subcellular localization prediction dem-
onstrate that the SOD1.2 protein could be referred to as chloro-
plast protein even to a larger extent than the SOD1 enzyme.  In 
fact, results of multiple alignment of plant Cu/ZnSOD cDNA se-
quences not presented in this article provide further support for 
such a conclusion. 
 Briefly, in this report we provide data demonstrating the exis-
tence of the novel Cu/ZnSOD gene cDNA in maize seedlings that 
encode, as was predicted in silico, chloroplast enzymes.  These 
data led us to suggest that in the maize chloroplast several super-
oxide dismutase enzymes (two Cu/ZnSOD and one FeSOD) func-
tion together and are encoded by distinct genes similar to 
MnSODs in mitochondria.  Such results are not surprising since 
both of these organelles are the major sources of cytotoxic super-
oxide radicals in plant cells.  
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KISHINEV, REPUBLIC OF MOLDOVA 
Institute of Genetics 
 

Using double haploid lines for quantitative trait analysis 
--Mihailov, ME; Chernov, AA 

 

 Forty-five double haploid (DH) lines of maize derived from a 
MK01 x A619 hybrid were tested for quantitative traits in 2003-
2005.  Forty lines were tested in all three years, 5 lines in one or 
two years.  These lines were obtained by colchicine doubling hap-
loids that were produced by pollinating the F1 with Moldavian Hap-
loid Inducer (MHI).  Therefore, the genome of the DH lines is the 
doubed genome of female gametes of the F1.  Genes of both par-
ents are presented in various combinations in the set of DH lines 
except for heterozygotes. 
 In accordance with an additive-dominant model, the distribution 
of the DH lines for a quantitative trait would be symmetric around 
midparent values (the mean of MK01 and A619): half of the DH 
lines would be above midparent values and the other half would be 
below.  In reality, some traits (productivity, ear diameter, number of 
kernels, number of ears, time of flowering and maturity) show sta-
ble asymmetry (see Table 1).  This suggests the important role of 
non-allelic interactions in the genetic control of these traits. 
 
Table 1.  Distribution of DH lines relative to midparent. 
 

Distribution ratio of the DH lines (above : below)  
Trait 2003 2004 2005 

Time of tassel flowering 4:37 ** 9:35 *** 6:38 *** 

Tine of silk flowering 6:34 ** 9:35 *** 5:39 *** 

Anthesis-silking interval 24:16 19:25 19:25 

Flowering-maturity interval 15:24 14:30 * 30:14 * 

Time of maturity 10:30 ** 9:35 *** 14:30 * 

Height of plant 7:34 *** 7:37 *** 20:24 

Length of steam 5:36 *** 8:36 *** 21:23 

Length of tassel 21:20 22:22 13:31* 

Diameter of steam 15:26 21:23 14:30 * 

Number of nodes 7:34*** 13:31*** 21:23 

Number of ears 12:29 * 14:30 * 11:33 ** 

Weight of cob 15:26 19:25 19:25 

Length of ear  10:31 ** 18:26 10:34 *** 

Diameter of ear 3:38 *** 4:39 *** 6:38 *** 

Number of kernel rows 17:24 15:28 10:33 *** 

Number of kernels 4:37 *** 6:38 *** 15:29 * 

Weight of 1000 kernels 23:17 19:24 24:20 

Productivity of first ear 3:38 *** 6:38 *** 14:30 * 

Productivity of second ear 6:35 *** 12:32 ** 10:34 *** 

Total productivity 2:39 *** 6:38 *** 14:30 * 

Comment.  Disagreement with 1:1 ratio *P<0.05, **P<0.01, ***P<0.001. 
 

 Apparently, genetic interactions in some traits (weight of cob, 
weight of 1000 kernels, anthesis-silking interval, length of tassel, 
diameter of steam) are mainly additive and dominant.  Distribution 
of other traits is intermediate or unstable. 
 
 

LLAVALLOL, ARGENTINA 
Instituto Fitotécnico de Santa Catalina (FCAF, UNLP) 
 

Evaluation of incidence and severity of Puccinia sorghi and 
other diseases in the inbreds of Andino-Patagonico in Argen-
tina 

--Llama, AM; Benigni, MR; Dulau, D; García Stepien, LE; Astiz 
Gassó, MM; Molina, MC 

 

 During the 2004/05 growing seasons, Andinas-Patagonicas 
inbreds were evaluated for response to the attack of the fungal 

pathogen responsible for maize rust and other leaf diseases.  The 
selected lines were from the Institute Fitotécnico de Santa Cata-
lina:  SC1, SC3, SC4, SC6, SC7, and SC9 were harvested from 
the west Patagonica zone in Argentina and X Region in Chile.  
Also included were one early line, F2 (France), and two lines of 
average cycle, B73 and Mo17 (USA).  The materials were sown on 
2 dates, with the second 20 days after the first.  The severity of 
attack was determined for three leaves:  Leaf 1: under ear, Leaf 2: 
ear leaf and Leaf 3: above the ear.  Plants with one pustule or less 
were considered to be tolerant (t).  
 Most lines present a high incidence (>70 %) of P. sorghi for 
both plantings, with the exception of SC1 (46%) (Table 1).  Lines 
SC4 and SC6 exhibited reduced severity (Table 2).  We also ob-
served the presence of other diseases, such as leaf spot caused 
by Helminthosporium sp. and also corn smut, caused by U. may-
dis.  These were of lesser severity.  In the majority of cases, the 
incidence was more obvious for the first planting (Table 2).  
 
Table 1.  Frequency of Puccinia sorghi  infection. 
 

 
Lines 

1st Planting 
% infected 

2nd Planting 
% infected 

SC1 46 100 

SC3 87.7 100 

SC4 96.9 88.4 

SC6 76.4 86 

SC7 85.1 81 

SC9 95.2 85.6 

F2  76.9 100 

B73 47.5 89.4 

Mo17 100 47.9 

 
Table 2.  Severity of Puccinia sorghi infection in leaves. 
 

 
1st Planting 

P. sorghi 
leaf 1 
% 

P. sorghi 
leaf 2 
% 

P. sorghi 
leaf 3 
% 

 
Other diseases 

SC1 0-t 0-t 0-t Helminthosporium spp 

SC3 0-1 0-1 0-1 Helminthosporium spp 

SC4 0-1 0-1 0-1 U. maydis,  
Helminthosporium spp 

SC6 0-1 0-1 0-1 Helminthosporium spp 

SC7 0-1 0-1 0-1 U. maydis, Helminthosporium spp 

SC9 0-5 0-5 0-5 Helminthosporium spp 

F2 0-10 0-15 0-10 ------ 

B73 0-10 0-10 0-10 ------ 

Mo17 0-15 0-10 0-10 U. maydis 

 
2nd Planting 

P. sorghi 
leaf 1 
% 

P. sorghi 
leaf 2 
% 

P. sorghi 
leaf 3 
% 

 
Other diseases 

SC1 0-20 t-30 t-30 ------ 

SC3 0-5 t-10 t-10 Helminthosporium spp 

SC4 0-t 0-1 0-1 ------ 

SC6 0-t 0-1 0-1 ------ 

SC7 0-1 0-1 0-1 U. maydis 

SC9 0-1 t-5 0-1 ------ 

F2 t-5 t-5 t-5 ------ 

B73 0-t 0-t 0-t ------ 

Mo17 0-1 0-1 0-1 ------ 

Scoring:  None ------ ; average: 0-30% ; t : tolerant. 
 

 The lines SC4 and SC6 were selected to continue improving 
tolerance to maize rust and other diseases in the materials em-
ployed in this breeding. 
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LLAVALLOL, ARGENTINA 
Centro de Investigaciones Geneticas (CIGEN) 
BUENOS AIRES, ARGENTINA 
University of Buenos Aires 
FONTEZUELA, ARGENTINA 
Renessen Seeds 
 

Chemical composition of F2 kernels from high quality maize 
single crosses 

--Corcuera, VR; Salmoral, ME; Canon, L; Poggio, L 
 

 Since the old days, plant breeding has contributed to the in-
crease in content of nutritional elements, as well as to improving 
the efficiency of their production.  Nevertheless, the conscious 
improvement of nutritional elements may be considered a more 
recent goal in plant breeding.  In 1990, a maize quality breeding 
program was initiated at the CIGEN, which is located in Llavallol in 

the province of Buenos Aires, Argentina (22 m.a.s., 34°48´S; 58° 

31´W), aimed at developing and selecting high oil, high protein, 
high starch and high quality protein inbreds for further develop-
ment of quality single crosses.  During the first stage of the pro-
gram, several maize inbreds were developed, tested and selected 
following the classic methodology.  These inbreds carry single 
recessive genes (wx, o2, o5, O9, O11, sh4) or may be double 
recessive (wxsh4; wxo2).  Moreover, high oil inbreds were also 
selected during this phase.  In the following stage of breeding, 
single-cross hybrids were obtained and tested in several complete 
randomized block design field trials with three replicates conducted 
in Llavallol.  The experimental unit was a 5.5 m long row.  The 
experimental hybrids tested were named from CIG 1 to CIG 104.  
During the last three years (2003, 2004 and 2005) protein, starch 
and oil content, as well as kernel density, were evaluated in F2 
kernels from a total of 104 single crosses by near infrared reflec-
tance (NIR) using a Tekator Infrated 1227 device.  The field trials 
were kept in isolation from other maize to prevent the influence of 
foreign pollen on oil content, and protein and starch quality.  
 In 2003, all hybrids were evaluated in field trials and the results 
are presented in Table 1.  Later, in 2004 and 2005, only eighty and 
sixty-three single crosses were tested respectively (see Tables 2 
and 3).  Certainly, the greatest variation among genotypes is for oil 
and protein content, as the coefficient of variation obtained for 
starch content and kernel density is truly very low.  Only seven 
hybrids were studied during the three growing seasons.  Forty-
eight single-cross hybrids were evaluated for two years and the 
remaining forty-nine crosses were only studied for one year. 
 
Table 1.  Results for 104 hybrids evaluated  during the first year of trials (2003). 
 

 avg. ± s. variance c.v.% min. max. 

protein 9.97 ± 0.92 0.85 9.23 8.7 12.1 

oil 5.08 ± 0.40 0.16 7.87 4.28 6 

starch 71.6 ± 1.13 1.28 1.58 69.1 74.1 

density 1.27± 0.03 0.17 2.36 1.21 1.31 

 
Table 2.  Results for 80 hybrids evaluated during the second year of trials (2004). 
 

 avg. ± s. variance c.v.% min. max. 

protein 10.5 ± 0.95 0.9 9.09 8.4 12.9 

oil 5.4 ± 0.48 0.23 8.89 4.48 6.04 

starch 70.4 ± 0.99 0.98 1.4 68 72.8 

density 1.29 ± 0.01 0.0001 0.78 1.25 1.31 

 
 
 

Table 3.  Results for 63 hybrids evaluated during the third year of trials (2005). 
 

 avg. ± s. variance c.v.% min. max. 

protein 11.45 ± 0.78 0.61 6.81 9.3 13.1 

oil 5.36 ± 0.5 0.25 9.33 4.49 6.89 

starch 70.5 ± 1.21 1.46 1.72 68 73.8 

density 1.27 ± 0.04 0.002 3.15 1.07 1.32 

 

 The average protein content in the whole kernel does not differ 
significantly among five  hybrids studied from 2003 to 2005:  CIG6, 
CIG9, CIG42, CIG58 and CIG59 (ANOVA, F6-12: 0.40; p: 0.87).  
Nevertheless, highly significant differences in the protein content of 
each single-cross were detected among years (ANOVA, F2-12: 
4.35; p: 0.04), and two different groups were detected through the 
least significant differences test (LSD, D: 0.937; t12: 2.18; Sx: 
0.430; p: 0.05).  The differences found in relation to oil content 
among the seven genotypes evaluated for three consecutive years 
(ANOVA, F6-12: 2.45; p: 0.09) made it possible to also differentiate 
two groups (LSD, D: 0.562; t12: 2.18; Sx: 0.258; p: 0.05).  No sig-
nificant differences among years for the same genotype were 
found in relation to oil content (LSD, D: 0.368; t12: 2.18; Sx: 0.169; 
p: 0.05). 
 In relation to the 48 single crosses evaluated for two years, the 
results showed highly significant differences among genotypes for 
protein content (ANOVA, F47-47: 1.88; p: 0.016) and also for oil 
content (ANOVA, F47-47: 1.30; p: 0.18).  These hybrids may be 
divided into nine groups in relation to their protein content (LSD, D: 
1.5602; t47: 2.012; Sx: 0.776; p: 0.05) or into seven groups if oil 
content is considered (LSD, D: 1.03; t47: 2.012; Sx: 0.513; p: 0.05).  
Protein content differs very significantly through the two years of 
evaluation (ANOVA, F1-94: 17.37; p: 0.000) and two groups may be 
distinguished (LSD, D: 0.319; t47: 2.012; p: 0.05).  No differences 
were found in relation to oil content between years (ANOVA, F1-47: 
0.11; p: 0.74).  No variation (c.v.: 0%) was observed in the oil con-
tent of hybrids CIG11, CIG22, CIG38 AND CIG53 through the 
period evaluated.  Therefore, these single crosses containing 4.8% 
to 6.0% oil  may be considered to be very stable for the trait.  No 
significant correlations were found between oil and protein content 
(r: 0.12).  Nevertheless, significant correlations exist between: oil-
starch (r: -0.24; p: 0.05); starch-protein (r: -0.71; p: 0.05); oil-
density (r: -0.35; p: 0.01) and starch-density (r: -0.53; p: 0.05).  The 
protein content observed in the F2 kernels of the single-cross hy-
brids studied (e.g.: 13.1% in CIG21, see Tables 1 to 3) is certainly 
high in relation to the average content of the commercial hybrids 
commonly grown in Argentina. 
 The results obtained to this point, reinforced by a significant 
variation among years for protein content in most of the genotypes, 
strengthen the already known fact that environment and genotype 
x environment interaction are extremely important in the determi-
nation of this trait.  Nevertheless, in spite of this fact, a high level of 
protein content in F2 kernels resulted from using a very high pro-
tein content inbred as female parent.  Whether or not most of the 
single-cross hybrids tested have a high protein content (10.5% to 
13.1%) and also a high starch content (70% to 72%), all of them 

have a high oil content (  4.4%). 

 The great quality of these single-cross hybrids, accompanied 
by their performance and phytosanitary behaviour, will facilitate 
their use for animal feed and for obtaining high value-added con-
sumer goods in the near future. 
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A defect of maltase enzyme activity in the sugary enhancer 
(se) mutant 

--Pan, D 
 

 The sugary (su) genotype, which is commonly used as sweet 
corn, differs from other vegetable corns by its ability to produce 
large amounts of phytoglycogen, an important factor in the texture 
of an edible product.  However, the sugary gene does not produce 
as high a level of endosperm sugars as shrunken2 or brittle1 or 2.  
There was another line of sugary corn discovered by A. M. Rhodes 
named sugary enhancer (se) that possesses certain characteris-
tics differing markedly from normal sugary corn.  The sugar con-
tent of the endosperm is comparable to sh2 without a loss of phy-
toglycogen.  Later, it was found that sugary enhancer (se) has 
considerably higher content of maltose as compared to any other 
sugary corns.  Here we report that the accumulated higher content 
of maltose in sugary enghancer (se) is due to a defect of maltase 
enzyme activity.  Maltase catalyzes the following enzyme reaction: 
 

Maltose ----------------------------------> 2 glucose 
 

 Thus, the sugary enghancer gene (se) as recommended by 
Rhodes could code for maltase protein as its gene product. 
 
 

NEW DELHI, INDIA 
Indian Agricultural Research Institute 
 

Heritability and correlation studies in sweet corn for quality 
traits, field emergence and grain yield 

--Kumari, J; Gadag, RN; Jha, GK 
 

 Ten sweet corn and seven field corn genotypes were studied 
for estimating components of genetic variance and combining 
ability for ear-related and biochemical traits using diallel and “line-
X-tester” mating designs.  The study was carried out at the Divi-
sion of Genetics and Division of Environmental Science, Indian 
Agricultural Research Institute, during 2003-2004.  Diallel crosses 
were made among six inbred lines, including three each of sugary 
and shrunken genotypes, while in later crosses seven field corn 
inbreds were crossed as female lines with four sweet corn inbreds 
as tester parents.  The details regarding pedigree, source of origin 
and endosperm mutants are given in Table 1. 
 Analyses of variance by diallel shows the mean sum of 
squares is highly significant for all nine traits except reducing sugar 
(Table 2).  In the line-X-tester analysis (Table 3), parents as a 
whole are significant at 1% for all characters, while the partitioned 
source of variance for female parents indicated significance for 
starch, carbohydrate, grain weight, field emergence and TSS.  This 
meant that field corn lines have significant variability for these traits 
while significant for sugar components and phytoglycogen.  As far 
as male parents or sugary lines are concerned, these were signifi-
cant for all sugar components, phytoglycogen and total carbohy-
drate components.  As it is well known that field and sweet corn 
populations are genotypically and phenotypically different, the 
female vs. male source of variation is significant for all traits.  Simi- 

Table 1.  Pedigree and source of origin of inbred lines. 
 

Inbreds 
(Code #) 

Pedigree 
Source popula-
tion 

Endosperm mutation 

DMB321 IPA40-f-17-1-1-4-1-1-1-f AD-609 Normal 

DMB322 TCA-22-3-1-1-2-f-#-f-1-1 A-64 Normal 

DMB323 IPA-1-f-16-2-#-f-1 A-64 Normal 

DMB324 IPA-34-5-f-1-1 MDR-1 Normal 

DMB325 PC2HS-31-f PC2composite Normal 

DMB326 IPA-3-6-10-3-1-1-1-2-1 A-64 Normal 

DMB327 TCA-21-1-b-1-1-1-3-1 AD-609 Normal 

SCI301 SCMD90 (01R)-2-1-3-1 Madhuri su 

SCI302 SCMD90 (01R)-3-1-2-1 Madhuri su 

SCI303 SCMD90 (01R)- 4-2-1-2 Madhuri su 

SCI304 SCMD90 (01R)- 4-3-2-1 Madhuri su 

SCI305 SCMD90 (01R)-5-4-1-1 Madhuri su 

SCI306 SCPRHY85 (01R)-2-1-2-3 SOOK SH137 sh 

SCI307 SCPRHY85 (01R)-6-3-1-2 SOOK SH137 sh 

SCI308 SCPRHY85 (01R)-7-3-2-1 SOOK SH137 sh 

SCI309 SCPRHY90 (01R)-2-2-1-2 SOOK SH138 sh 

SCI310 SCPRHY90 (01R)-3-1-3-1 SOOK SH138 sh 

 

larly, hybrid and parent vs. hybrid mean sum of squares are sig-
nificant for most of the traits.  This suggests the utilization of non-
sweet germplasm in the improvement of sugary genotypes through 
hybridization and introgression, followed by backcrossing for char-
acters such as field emergence, plant stand and yield.  
 The correlation coefficients were calculated to determine the 
degree of association of characters among the kernel quality com-
ponents total soluble solids (TSS), grain yield and field emergence.  
Phenotypic correlations were computed using the formula given 
below.  Pearson product-moment correlation coefficients were 
calculated using inbred line means from replicated trials of diallel 
and line-X-tester analysis using the SPSS 10.0 package. 

22

pp

p

p

YxX

XYCov
r =

     
Where,  
rp = Phenotypic correlation   
Cov (XY) p = Phenotypic covariance between the characters X 

and Y 
X2p and Y2p = Phenotypic variance of the characters X and Y, re-

spectively 
Phenotypic correlation coefficients were compared against ‘r’ val-
ues at (n-2) d.f. at the probability levels of 0.05 and 0.01 to test 
their significance.  The results of correlation analysis for the traits 
studied in this experiment  are presented in Table 4. 
 The main objective associated with this study was to under-
stand the relationship between field emergence, grain weight and 
kernel quality traits, including total soluble solids (TSS).  The corre-
lation analysis revealed that total sugar is positively correlated with 
reducing sugar and non-reducing sugar with a high level of signifi-
cance (p< 0.001).  Phytoglycogen and total soluble solids had 
significant correlation with total sugar, with p values equal to 0.011 
and 0.007, respectively.  However it had negative significant corre-
lation with starch, carbohydrate, grain weight and field emergence.  
The same trend was exhibited by reducing sugar as well as non-
reducing sugar.  Starch concentration in dry mature kernels was 
most highly correlated with total carbohydrate (r = 0.78), followed 
by field emergence (r = 0.69) and grain weight (r = 0.52) while it 
was negatively correlated with all other characters.  The phytogly-
cogen content had a highly negative correlation coefficient with 
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Table 2.  Analysis of variance for diallel. 
 

Mean sum of squares 
Source d.f. Total sugar 

(%) 
Reducing 
sugar (%) 

Non-reducing 
sugar (%) 

Total 
Starch (%) 

Phytoglycogen 
(%) 

Total carbohy-
drate (%) 

Grain 
weight 

Field emergence Total soluble 
solids (TSS)  

Replication 2 0.48 0.087 0.54 22.01 0.47 29.09 30.96 44.92 0.29 

Treatment 20 14.04** 0.34 11.22** 209.24** 89.87** 89.38** 9.68** 236.54** 3.13** 

Error 40 1.68 1.58 1.65 22.06 0.50 26.07 3.78 14.17 1.11 

* and ** indicate significance level at 1% and 5 % respectively. 
 
Table 3.  ANOVA for parents and hybrids (biochemical traits) in line-X-tester. 
 

Mean sum of squares 
Source d.f. Total sugar 

(%) 
Reducing 
sugar (%) 

Non-reducing 
sugar (%) 

Total 
Starch (%) 

Phytoglycogen 
(%) 

Total carbohy-
drate (%) 

Grain 
weight 

Field emergence 
(%) 

Total soluble 
solids (TSS) 

Replication 2 2.25 0.77 5.09 136.81 0.04 103.79 5.03 37.27 0.29 

Parents 10 51.37** 2.18** 33.86** 516.53** 117.66** 132.07** 50.13 ** 335.60** 3.13** 

Females 6 0.61 0.16 0.29 120.24** 0.032 117.83** 29.20 ** 407.19** 3.07** 

Males 3 27.13** 0.35* 24.17** 10.54 165.21* 76.13* 16.33 141.60 1.14 

Females vs. Males 1 428.67** 19.76** 264.35** 4412.31** 680.83** 385.35** 277.09 ** 488.08** 9.44** 

Hybrids 27 12.23** 0.97** 13.80** 240.10** 7.78** 198.37** 28.77 ** 173.89** 0.76 

Parents vs. hybrids 1 773.98** 37.18** 471.93** 378.42** 83.81** 0.64 5.37 8713.50** 117.87** 

Error 76 2.10 0.09 2.15 31.60 0.37 27.57 6.53 79.61 1.11 

* and ** indicate significance level at 1% and 5%, respectively. 
 
Table 4.  Correlation coefficients among kernel characteristics, yield and field emergence. 
 

 TS RS NRS ST PH TC GW FE TSS 

Total sugar (TS) 1.00 0.89 0.99** -0.81** 0.43* -0.54** -0.49* -0.28 0.46* 

Reducing sugar (RS)  1.00 0.84** -0.82** 0.61** -0.47* -0.64** -0.34 0.50* 

Non-reducing sugar (NRS)   1.00 -0.78** 0.37 -0.54** -0.44* -0.25 0.43* 

Total starch (ST)    1.00 -0.67** 0.78** 0.51** 0.69** -0.30 

Phytoglycogen (PH)     1.00 -0.13 -0.67** -0.28 0.19 

Total Carbohydrate (TC)      1.00 0.94** -0.05 -0.13 

Grain Weight (GW)       1.00 0.54** -0.35 

Field Emergence (FE)         1.00 0.23 

Total soluble solids (TSS)         1.00 

* and ** indicate significance at 1% and 5%, respectively. 
 

 
grain weight and starch content, whereas there was no significant 
correlation with field emergence and total soluble solids.  Further, 
total carbohydrate exhibited negative but significant correlation 
with all sugar components and positive significant correlation with 
starch content.  As far as grain weight is considered, there was 
significant correlation in a negative direction with all quality traits 
except starch and carbohydrate content.  It also displayed a posi-
tive correlation with field emergence, but negative with TSS.  Field 
emergence, the important aspect for sweet corn, was positively 
correlated with only two traits viz. starch content and grain weight.  
When the total soluble solids were studied at 20-22 days after 
pollination to observe the relationship between the above-
mentioned characters, highly significant correlation was observed 
with sugar components. 
 The sugar components, in general, were highly correlated 
among themselves and negatively correlated with starch content, 
total carbohydrate, grain weight and field emergence.  This kind of 
association was also observed by Churchill and Andrew (Crop Sci. 
24:76-81, 1984) and Azanza et al. (Euphytica 87:7-18, 1996).  The 
lower correlation of field emergence with high sugar level can be 
attributed to the fact that high sucrose concentration in the en-
dosperm during kernel development interferes with the normal 
development of either the endosperm or the embryo, resulting in a 
decrease in the ability of the kernel to germinate and emerge in the 
field.  Douglass et al. (Seed Sci. Tech. 21:433-445, 1993) also 
reported such a negative association of field emergence with sugar 
concentration and suggested that genotypes with greater sugar 
concentrations would display a more negative osmotic potential 

during seed hydration and during germination, and that the steep 
osmotic gradient can induce the rapid influx of water leading to 
membrane disruption and the leakage of the water-soluble fraction 
from the endosperm.  Starch concentration in dry matured kernels 
is highly correlated with field emergence (r = 0.69, p< 0.01) and 
suggests that the carbohydrate reserve accumulated during kernel 
maturation plays an important role in field emergence.  These 
reserves remain available to the embryo to be metabolized and 
used as an energy source for germination (Douglass et al., 1993).  
Total starch concentration was found to be highly correlated with 
kernel dry weight.  This is expected since starch is the major con-
tributor to the grain weight.  As a consequence, grain weight is 
also positively correlated with field emergence (r = 0.54, p<0.01).  
The unfavorable correlation coefficients between sugar content 
and grain weight suggested that in breeding programmes it is diffi-
cult to obtain high yielding sweet maize hybrids.  A similar result 
was obtained by Has (MNL 77:74-75, 2003), and it is also clear 
from the present study of hybrid performances for these two traits.  
Furthermore, the positive association between total soluble solids 
and sugar components implied that estimation of TSS at 20 days 
after pollination could help in the evaluation and screening of a 
large number of genotypes for assessing sugar content.  However 
the nonsweet germplasm has the potential to improve sugary 
genotypes for traits like field emergence, plant stand and yield. 
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Physical characteristics of different types of maize kernels 
--Gadag, RN; Jha, SK; Singh, A 

 

 Maize is considered an important cereal crop serving as a sta-
ple food to a large population spread over parts of Africa, Asia, 
North and South America.  It is the most diversified of all cereal 
grains in terms of its application.  Maize is utilized for human food, 
industrial processing and as a feed ingredient for animal rations.  
Various types of maize, classified by characteristics of their kernel 
endosperm, have been developed, including field (flint and dent), 
flour, popcorn, sweet and waxy corns.  These are found to exhibit 
a specific pattern of distribution of endosperm in respect to content 
and component of starches (hard and soft), which determines their 
end uses (Hallauer, A.R. (Ed), ‘Speciality Corns,’ SRC Press Inc., 
Boca Raton, USA, 1994. Pp 410).  Kernels of these different types 
of maize can also be visually distinguished due to their characteris-
tic features.   
 
 Physical characteristics of food grains are important in associa-
tion with the design of a specific machine or analysis of the behav-
iour of the product in terms of handling and storage, and in the 
development of new consumer products.  Fifteen genotypes of 
maize grain field (flint), sweet, and popcorn populations were 
evaluated for the physical characteristics of bulk density, true den-
sity, porosity, 100-grain weight, hardness and terminal velocity in 
the present study.  An attempt has been made to relate these 
properties to the known features of different types of corn, heir 
specific usage and possible implications.  
 The average bulk density was measured by gently filling a 
1000 cc container with the grain and then weighing it.  The aver-
age true density was determined using the toluene displacement 
method (Mohsenin, Gordon & Breach Science Publishers, 1970).  
Porosity of husk was computed from the values of true density and 
bulk density using Eq. 1. 

 = [1-( b/ t)]x100    …(1) 
where,  = porosity, per cent 

b = bulk density, kg/m3 

t = true density, kg/m3 
 The hardness was measured as the first peak force recorded 
while a grain was compressed by a probe incorporated in a Tex-
ture Analyzer (Model TA+Di®, Stable Micro Systems, UK).  The 
test speed of the probe was set at 0.5 mm/s and compression of 
grain was programmed for up to 60%.  Five grains were com-
pressed and the maximum value of first peak force recorded from 
force-time diagram among 5 grains was taken as the hardness of 
the grain.  A typical force-time diagram is given in Figure 1.  Ter-
minal velocity was measured as the minimum air velocity at which 
the grains remained suspended in air. 
 Physical characteristics determined for 15 genotypes of maize 
at an average moisture content of 9.78% (wb) are presented in 
Table 1.  Bulk density, which is an important parameter for deter-
mining the volume of storage containers, was found to be in the 
lowest range for sweet corn genotypes, except for the genotype in 
plot no. 963.  Field corn genotypes had an intermediate density, 
and the popcorn genotypes had the maximum density.  A majority 
of the sweet corn genotypes had the lowest true density, while the 
popcorn genotypes had the highest.  Porosity values, which pro-
vide a measure of water requirement during any hydrothermal  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
Figure 1.  Typical force-time diagram for determination of hardness of maize kernels. 
 
 

Table 1.  Physical characteristics* of selected maize genotypes. 
 

Genotype 
plot No. 
(Kharif-05) 

Grain 
type 

Bulk 
density 
(kg/m3 ) 

True 
density 
(kg/m 3) 

Porosity 
% 

100-
grain 
weight 
(g) 

Hardness 
(kg) 

Terminal 
velocity 
m/s 

957 653.4 1276.3 48.80 15.14 37.83 12.0 

958 666.6 1316.9 49.38 15.93 47.10 12.5 

959 549.6 1112.9 50.61 16.30 41.65 11.0 

960 525.0 1070.4 50.95 14.26 31.95 9.8 

961 563.4 1127.7 50.04 13.41 32.65 10.0 

962 610.2 1113.8 45.21 12.25 32.83 9.9 

963 

Sweet 
corn 

743.8 1226.7 39.36 23.30 32.32 13.5 

964 718.8 1293.9 44.44 25.87 37.77 14.5 

965 736.2 1217.9 39.55 20.58 32.70 13.5 

966 

Field 
corn 
(flint) 762.2 1308.0 41.72 23.89 63.33 14.5 

967 797.2 1287.0 38.05 13.54 40.73 13.5 

968 772.6 1303.2 40.71 16.12 44.71 13.7 

969 711.0 1288.2 44.80 17.40 43.13 13.4 

970 744.6 1270.9 41.41 13.84 40.90 13.7 

971 

Popcorn 

742.8 1352.8 45.09 16.85 34.75 14.2 

*Physical characteristics were determined at an average moisture content of 9.78% (wet basis). 

 

treatment, of sweet corn genotypes were the highest among the 3-
grain types, except for the genotypes in plot no. 963.  100-grain 
weights of field corn genotypes were the highest followed by pop-
corn and sweet corn genotypes.  
 Grain hardness plays an important role in product formulation 
and development of machines such as grinders, de-germers, etc.  
In general, hardness of popcorn and field corn genotypes was 
found to be greater than that of sweet corn, except for the geno-
types in plots number 958 and 959.  Characteristically, the geno-
type in plot no. 966 (field corn) was found to be the hardest, whe-
reas the genotype in plot no. 960 (sweet corn) was the least hard. 

 Terminal velocity of grains is considered important for its sepa-
ration with other grains.  Sweet corn genotypes, except for the 
genotype in plot no. 963, had the least terminal velocity compared 
to popcorn and field corn genotypes. 
 Perusal of the results indicates some distinction of the sweet 
corn genotypes (lower hardness, test weight, bulk density and 
terminal velocity and higher porosity) from the other two types of 
corn.  This may be related to and reflected by lower accumulation 
of starch in the kernels of these genotypes due to specific en-
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dosperm mutations (Coe and Polacco, MNL 68: 157-208, 1994).  
This property, if confirmed by further studies, may be useful as a 
selection criteria for maize breeders, especially in efforts to convert 
field corns into sweet corns.  It is relatively difficult to separate 
flints and popcorns on the basis of the physical characteristics 
elaborated above.  This may be attributed to the presence of both 
hard and soft starches in popcorns, determining the popping prop-
erty.  Thus, there may not be a simple relationship between the 
physical characteristics of the kernels and popping features of 
popcorn.  
 
 

PASCANI, REPUBLIC OF MOLDOVA 
Maize and Sorghum Research Institute 
 

Bg transposon: a possibility of regulation of transcription 
through formation of Z-DNA and Z-DNA binding properties of 
its encoded proteins  

--Koterniak, VV 
 

 Probable structure and properties of Bg-encoded proteins.  
Previously, on the basis of Bg transposon sequence, the primary 
structure of its putative encoded proteins (designated as PPBg1, 
PPBg2 and PPBg3; MNL 79) was proposed.  The sequence of one 
of them, PPBg3, consists in fact of sequences of the two other 
proteins (PPBg1 at the N- end and PPBg2 at the C-end) divided by 
an insertion of 38 amino acid residues (MNL 79).  Further analysis 
of this protein's sequence indicates that besides domains de-
scribed earlier (DNA binding, catalytic activity, oligomerization; see 
MNL 79) it contains 2 regions similar to nuclear transport signals.  
The first one includes residues R13-R15 and H28-K32 (highlighted 
in bold in the sequence RRRSNATVTDEQDDCHRKGK; see Fig. 
1c in MNL 79) and resembles a nuclear localization signal (NLS) 
motif of the basic bipartite type (Yoneda et al., Cell Struct. Funct. 
24:425-433, 1999; Xiao et al., J. Biol. Chem. 276:39404–39410, 
2001).  The structure of the second region (LxxxLxxLxL, residues 
L396-L405 of the sequence LVVALQFLVL; see Fig. 1c in MNL 79) 
is similar to the nuclear export signal (NES) of MAP (mitogen-
activated protein kinase kinase) (Yoneda et al., 1999; Xiao, 2001; 
Perander et al., J. Biol. Chem. 276: 13015–13024, 2001).  
 Indicated NLS and NES signals are encoded by the two largest 
ORFs of the Bg transposon, located near its 5' and 3' ends.  (For 
PPBg3 these ORFs constitute the first and the last exons and 
encode 84% of its sequence.)  It is necessary to mention that nu-
clear transport signals are characteristic for large (e.g., PPBg3-
like, the molecular mass of which is 69.4 kDa) proteins (see for 
example Yoneda et al., 1999).  All this, even in the absence of 
experimental data on Bg-encoded proteins, strongly suggests that 
at least one of the products of this transposon should be a large 
protein, and that the two longest ORFs of Bg take part in encoding 
this protein sequence. 
 Similarity of a region in the N-end of Bg-encoded proteins 

to the Z  domain of Z-DNA binding proteins.  Quite unex-

pected was the resemblance of a region in the N-end of probable 
Bg-encoded products PPBg3 and PPBg1 to the Z  domain of DNA 
binding proteins (Fig. 1).  This region is encoded by a part of the 
longest 5' end ORF starting from the 813 position of Bg sequence 
(numbering of Bg element bases is given according to its GenBank 

accession number, X56877.1).  In Figure 1 the comparison be-
tween PPBg3 and double-stranded RNA adenosine deaminase 
(ADAR1, showing the highest affinity of Z-DNA in comparison with 
other Z-DNA binding proteins used; see Kim et al., PNAS 
101:1514-1518, 2004) is highlighted.  It is necessary to mention 
that the part of the Z  domain used contains 10 out of 17 amino 
acids which are important for the protein fold and for Z-DNA rec-
ognition (see Kim et al., PNAS 100:6974–6979, 2003). 
 

PPBg3 71  VNKKSLFMVLYSCIFKILWSYTAG  94 
hZ ADAR1 167  TPKKEINRVLYSLAKKGKLQKEAG 190 
 
mZ DLM1 40  VPKKTLNQVLYRLKKEDRVSSPEP  62 
Yaba 41  INKKKINQQLYKLQKEDTVKMVPS  64 
Vaccinia 38  MEKREVNKALYDLQRSAMVYSSDD  61 

 
Figure 1.  Similarity of the region V71-G94 of PPBg3 to 
the Z  family of Z-DNA-binding domains.  Sequences used 
according to GenBank accession numbers (designated on the 
Figure 1 according to Kim et al., 2003) are as follows:  
AAB06697.1, the double-stranded RNA adenosine deaminase 
(ADAR1, hZ ADAR1, (Homo sapiens)); NP_067369, Z-DNA-binding 
protein 1, tumor stroma and activated macrophage protein 
DLM-1 (mZ DLM1, Mus musculus); NP_073419, the 34L protein 
(Yaba, Yaba-like disease virus); AAA02759, the E3L pro-
tein, (Vaccinia, vaccinia virus).  Comparison between 
PPBg3 and ADAR1 is highlighted.  Identical residues are 
shown on a black background, similar ones are on a gray 
background. 
 

 In connection with the finding of the Z-DNA binding motif in Bg-
encoded products and the known ability of transposons for 
autoregulation (see for example Raizada et al., Mol. Genet. Ge-
nomics 265:82–94, 2001; Kunze and Weil, Pp. 565-610 in "Mobile 
DNA II", Craig et al. (eds.), ASM Press, Washington, 2002.) it is 
tempting to find out whether regions of the Bg transposon's se-
quence are able to form Z-DNA. 
 Several regions in the 5' end of the Bg transposon se-
quence may potentially form Z-DNA.  Analysis for the presence 
of Z-DNA forming regions in the Bg sequence was carried out 
using the ZHunt program (Ho et al., EMBO J. 10:2737-44, 1986; 
Ho, PNAS 91:9549-9553, 1994; Champ et al., Nucl. Acids Res. 
32:6501-6510, 2004).  (Access to this program was kindly offered 
by Prof. P. S. Ho from Oregon State University.)  This analysis 
revealed two regions with Z-DNA forming potential: 1) positions 
120-140 (ACCAGACGCGCGCACGAGAGC, Z-score 2.2·104); 2) 
positions 402-414 (CACGGACGCGCAG, Z-score 9.3·102) (Fig. 2, 
see also Table 1).  For convenience, they will be further referred to 
as BgZDR120 and BgZDR402, respectively (for Z-DNA forming 
regions, ZDR; Champ et al., 2004).  
 These regions are present upstream of the translation initiation 
start site for PPBg3 (and PPBg1, position 813 of the Bg sequence) 
in the 5' end of the Bg element characterized by high G and C 
content (lacking the TATA promoter).  This G/C rich region resem-
bles the similar one of the Ac transposon (Kunze et al., EMBO J. 
6:1555-1563, 1987) and some mammal housekeeping genes (see 
Hartings et al., Mol. Gen. Genet. 227:91-96, 1991; Maydica 
36:355-359, 1991).  
 The possibility of the presence of other regions with Z-DNA 
forming potential in the Bg sequence, besides the ones found by 
the ZHunt program, cannot be excluded.  Thus, taking into account 
the pattern of distribution of purine and pyrimidine bases in Z-DNA 
forming sequences (see for example McLean et al., PNAS 
83:5884-5888, 1986; Schroth et al., J. Biol. Chem. 267:11846- 
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        1 CAGGGAAAAC TTTATCGCCG ATAACACCTC CGATAAACCC GATTTTCCTG TTTATCGCTG 
       61 GGCTCCGATT ATTTTACATA TCGGCCAAAA ATTTCGGCCC ATTTTGAATT TGGGCCCAAA 
      121 CCAGACGCGC GCACGAGAGC TAGGTTTTCT ACTGGCATTT GCTTGCAGCC GCCCGAGTCT 
      181 CCCTCCGTCC GAATCACATT CAATCTCTCT CCACTCCCCA GTTCCCACCT GAGTACCCGA 
      241 CGCCGCACTG CCGCAGCCGC CGCCGTCCAG CTCGGCAGCT CGTGCCCTCG CCCCTCCGTC 
      301 AAGAAGCGAG CTCGACCCCG GCCCCCCGGC GCACCTGCTC CTCGCTGCGG CTACGCTCAT 
      361 CGCGGAGTGG CGGCCTGGCG GACGACTCCG CGGGCCGGCG CCACGGACGC GCAGCGCCAG 
      421 GGCTACTTCG AGGCCGAGCT CGTCCACGGC GAGTACAAGG TCACCCGTCA CCGTCAGCCA 
      481 CCCGGCGGCT CAACAGCTCC ATCTCCCAGA GCGTCAAGGT GGAGCTGGGC TCAGGGAGTG 
      541 ACCAACTGAC CGCTACTTCA TTGACATGCA GGTCTGTCTG GGGTGTGCCG CGAGGAGTGG 
      601 CGAGACCACG AGAGCAGCAG GAGGTTGACG GGGAAGGGGA CAACCAGAAC CAGCACGTGC 
      661 GACGCCAGGG TAGGTGTGGC TGCTGTCTCC ATGCCGCACA GCTCCACTGC AGCTGCTGTC 
      721 TCATTTTTTT ATAACTAGAA ATATTAAAAA TAGATGCTTG CTCTCTGGTT AATTTACAAT 
      781 TACTTGAGAT GATTGTAGAA AGTTAGAAAC ACATGGCATT TGAGGTTGAG GAAGACGATG 
 
Figure 2.  A part of the 5' end of the Bg transposon sequence (residues 1-840).The probable Z-DNA forming regions 
(BgZDR120 and BgZDR402 counting from the 5' end, respectively) revealed by the ZHunt program (Ho et al., 1986; Ho, 
1994; Champ et al., 2004) are dashed.  Sequences similar to the Inr and DPE elements are in bold italic.  The transla-
tion start site for PPBg3 (and for PPBg1) is in bold. 
 

 
11855, 1992; Herbert and Rich, J. Biol. Chem. 271:11595-11598, 
1996; Champ et al., 2004) several regions in the Bg sequence 
(e.g., sequences found near BgZDR402 region, positions 388-423, 
CGCGGGCCGGCGCCACGGACGCGCAGCGCCAGGGC; down-
stream of this region in positions 579-592, TGGGGTGTGCCGCG 
and positions 674-686, GTGTGGCTGCTGT) could be distin-
guished as having the propensities for forming Z-DNA.  It is possi-
ble that these regions may form Z-DNA in the presence of certain 
specific cellular factors. 
 It is known that Z-DNA can be generated by transcription and 
that distribution of Z-DNA is nonrandom, with its preference for 
localization near transcription initiation sites (Wittig et al., PNAS 
88:2259-2263, 1991; Schroth et al., 1992; Champ et al., 2004).  
 Transcription start site for Bg transcripts.  Works on tran-
scription initiation sites for Bg-encoded products are unknown to 
the author.  However, taking into consideration the conserved 
motifs of initiator (Inr) and downstream promoter elements (DPE), 
the sequences which commonly are present in TATA-less promot-
ers (see for example Zhang and Dietrich, Nucl. Acids Res. 
33:2838-2851, 2005; Kadonaga, Exp. Mol. Med. 34:259-264, 
2002; Nakamura et al., Plant J. 29:1-10, 2002), at least two motifs 
similar to the Inr elements located in good agreement with the DPE 
resembling motifs could be distinguished in the 5' Bg transposon 
end (Fig. 2).  
 One of these motifs is situated near the BgZDR120 region, the 
other one is near the BgZDR402 region, confirming the above-
mentioned predisposition of Z-DNA for localization near transcrip-
tion initiation sites.  In the first Inr-like sequence (positions 116-
122, CCA+1AACC), the last three base pairs enter in the 
BgZDR120.  The G-139 of the sequence similar to the DPE ele-
ment (positions 139, 143-147, G+22, GGTTT) is also a part of the 
BgZDR120 and is situated 2 base pairs (bp) closer to A-118 of the 
first Inr-like sequence in comparison to the consensus DPE motif 
of Drosophila (G+24, (G/A)+28G(A/T)(C/T)(G/A/C); Kadonaga, 2002).  
The second Inr-like sequence (positions 423-429, CTA+1CTTC) is 
located 9 bp downstream of the BgZDR402 region and is followed 
by the DPE-like motif of G+24GCGAGTAC (positions 448-456).  
 Possible mechanisms of regulation of Bg transcription 
through the interaction between Z-DNA-binding domains of its 
encoded proteins and its Z-DNA forming regions.  Formation of 
Z-DNA can activate transcription and act as the cis-element in 
genic regulation (Liu et al., Cell 106:309-318, 2001; Sheridan et 
al., Mol. Microbiol. 40:684-690, 2001; Oh et al., PNAS 99:16666-

16671, 2002).  Z-DNA binding proteins can stabilize Z-DNA and 
act as potent effectors of gene expression (Oh et al., PNAS 99: 
16666-16671, 2002).  On the other hand, the inhibitory action of Z-
DNA on promoters is also known (Sheridan et al., 2001; Rothen-
burg et al., PNAS 98:8985-8990, 2001).  Therefore, the determina-
tion of the real character of interactions between Z-DNA and Z-
DNA-binding domains of Bg-encoded proteins and the effects of 
such interactions on the promoter activity need, of course, experi-
mental studies. 
 However, taking into account that the activity of the Bg trans-
poson can be assessed by the rate of excision of the nonautono-
mous rbg element from its mutable o2-m(r) alleles (leading to re-
version of these alleles to the normal one), some assumptions 
could be made proceeding from features of the reversion of o2-
m(r) alleles in the presence of Bg elements.  Reversion of such 
alleles is characterized by the specificity of their interaction with 
different Bg transposons and can strongly depend on the dosage 
of these autonomous elements (Maydica 44:195-203, 1999; May-
dica 48:275-281, 2003; Genetika (Moscow) 39:769-774, 2003).  
Two features of observed dosage effects can be underlined: 1) a 
significant, outstripping increase of reversion frequency of the o2-
m(r) alleles when the dosage of Bg transposons increases from 1 
to 3 or from 1 to 2; 2) an insignificant change in reversion fre-
quency of the o2-m(r) alleles when the dosage of Bg transposons 
increases from 2 to 3 (see for example the behavior of the o2-hf 
allele in the presence of Bg-hf; Maydica 44:195-203, 1999; May-
dica 48:275-281, 2003; Genetika (Moscow) 39:769-774, 2003).  
 Previously, several suppositions were made about the proper-
ties of Bg-encoded product(s) that explain the above-mentioned 
features of Bg dosage effects on the posttranscriptional level of its 
encoded products (Maydica 48:275-281, 2003; Genetika (Moscow) 
39:769-774, 2003).  However, finding the Z-DNA binding domains 
in Bg-encoded proteins and the ability of certain regions of Bg 
sequences to form Z-DNA may indicate the existence of mecha-
nisms of regulation of Bg dosage effects on another, transcriptional 
level. 
 Thus, assuming that the formation of Z-DNA near transcription 
start sites enhances the efficiency of transcription by maintaining 
open confirmation of chromatin in this region (see Liu et al., Cell 
106:309-318, 2001) and that there is a positive dependence be-
tween frequency of rbg excision and concentration of Bg-encoded 
proteins, a positive autoregulation mechanism for transcription of 
the genes encoding Bg products can be proposed.  By this 
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mechanism, transcription efficiency is enhanced by the increased 
stability of Z-DNA due to an enhancement in the stabilizing action 
on Z-DNA of the Z-DNA binding Bg-encoded proteins when the Bg 
dose increases from 1 to 2 or from 1 to 3.  
 Several explanations are possible concerning the role of Z-
DNA located downstream of transcription start sites in the Bg se-
quence.  The presence of these Z-DNA regions may increase 
fidelity of RNA splicing by a mechanism proposed by Wittig et al. 
(1992).  Another explanation can be prompted by the aforemen-
tioned feature of an insignificant change in reversion frequency of 
the o2-m(r) alleles when Bg dosage increases from 2 to 3.  For 
example, binding of Bg-encoded proteins at their enhancing con-
centration (when the dose of Bg elements increases from 2 to 3) to 
the indicated Z-DNA regions (especially if these regions show 
lower affinity to Bg-encoded proteins and are bound by such pro-
teins at their high concentration) may hinder the movement of the 
next RNA polymerase molecule on these regions, thus lowering 
the efficiency of transcription.  That is, the stabilizing action of Bg-
encoded proteins on Z-DNA situated downstream of transcriptional 
start sites would affect gene transcription in a negative autoregula-
tion mode. 
 In any case, the presence of Z-DNA binding domains in Bg-
encoded products, and the ability of certain regions of the Bg 
transposon to form Z-DNA, may indicate the existence of mecha-
nisms of Bg activity autoregulation through the interaction of Z-
DNA forming regions of this transposon with its encoded proteins. 
 Z-DNA forming regions in other maize transposons se-
quences.  Using the ZHunt program a search for Z-DNA forming 
regions in sequences of other maize transposons (Ac, PIF, En, 
MuDR) was carried out.  Such regions were found in sequences of 
all transposons analyzed except PIF (GenBank accession number 
AF412282.1) (Table 1).  
 
Table 1.  Probable Z-DNA forming regions in sequences of different maize transposons re-
vealed by the ZHunt program (Ho et al., 1986; Ho, 1994; Champ et al., 2004). 
 

Transposon Starting 
position 

Length, 
bp 

Z-score Sequence 

Bg 120 21 2.2 104 ACCAGACGCGCGCACGAGAGC 

 402 13 9.3 102 CACGGACGCGCAG 

Ac 381 16 3.3 103 CCACGCGCCCACGCCG 

 1261 28 1.4 105 ATGTACGTGCACGTGCGCGTGGGCATGG 

En 397 15 1.8 103 GAGCGCGCACCTCCA 

 5892 13 4.7 103 TTCGCGTGTGCGA 

 8035 17 2.4 103 TGATGTGCGCGCAGTAA 

MuDR 169 19 1.8 104 TTCGCCCGCGCACACGCCG 

 4756 20 1.8 104 CGGCGTGTGCGCGGGCGAAC 

Sequences used (according to the GenBank accession numbers) are as follows: X56877.1 
(Bg); X05424.1 (Ac); M25427.1 (En); M76978.1 (MuDR).  The Z-Score cutoff (minimum) is 
equal to 700. 
 

 Interesting results are observed for potential Z-DNA forming 
regions of the MuDR transposon.  A characteristic feature of this 
transposon is the convergent transcription of its two major tran-
scripts, mudrA and mudrB, initiated in terminal inverted repeats 
from opposite strands (Hershberger et al., Genetics 140:1087-
1098, 1995).  Transcription start sites of these transcripts 
(Hershberger et al., 1995) are located near revealed Z-DNA form-
ing regions: the beginning of the first Z-DNA forming region (start-
ing from position 169 of the MuDR element sequence, see table 1) 
coincides with the starting bp nucleotides of the first start site of 
the mudrA transcript; the second Z-DNA forming region (positions 

4756-4775 of the MuDR element sequence, see Table 1) is lo-
cated 5 bases downstream of the transcription start site of mudrB 
(position 4780; Hershberger et al., 1995).  These results confirm 
one more time the predisposition of Z-DNA for transcription start 
sites and indicate the involvement of Z-DNA in the regulation of the 
transcription of the MuDR transposon genes. 
 

 Corrigendum.  In the MNL 79 note on Bg-encoded proteins a 
misprint was made in the legend of Figure 1: the correct numbers 
for the first exon of PPBg3 are 813-1546. 
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A seed-by-seed strategy to study the paramutation at r1 locus 
--Mondin, M; Gardingo, JR 

 

 The paramutation at the r1 locus was largely studied by classi-
cal and molecular approaches, and several aspects of its behavior 
and origin were elucidated.  Classical experiments provided infor-
mation about the locus structure, genetic distance and phenotypi-
cal instability, and the molecular genetics revealed the sequence 
and the elements that comprise the locus, including transposable 
elements, genes and methylation.  Many advances have been 
made towards the understanding of the control of the paramutation 
at the r1 locus, however many questions remain unanswered.  
One question that has interested us is related to the instability of 
the phenotypes after the paramutagenic allele altered the paramu-
table one in the heterozygous state.  Seven classes of kernel pig-
mentation are known, varying from colorful with a maximum depo-
sition of anthocyanin to colorless without pigmentation, in the F2 
progeny.  The literature is categorical in descriptions about rever-
sions to the original state of the allele after several cycles of self-
pollination, it being well established that the paramutation is an 
unstable event.  The knowledge about stable paramutant alleles is 
incipient and the selection of a stable phenotype of each class of 
pigmentation could represent material important for molecular 
investigation.  In this work, the main aim is the development of a 
strategy that permits us to understand the instability of the alleles 
and the selection of possible stable alleles to produce inbred lines 
that could be used in the molecular investigation. 
 We had previously described the introgression of a paramu-
table r allele in traditional varieties of maize from Brazil (Gardingo 
and Mondin, MNL 77:60-61, 2003).  Inbred lines have been de-
rived from the varieties that express the paramutation.  The pheno-
typical classes have been scored from 1 (colorless) to 7 (colorful) 
and every classes was observed in the S1.  To obtain the S2, a 
bulk of the classes 3, 4 and 5 was selected.  In the S3 generation 
each class was followed seed-by-seed and evaluated as to the 
seven seed color pigmentation classes.  Here, we present some 
results in one inbred line derived from the Carioca variety (Ca). 
 The S2 generation was scored considering the ear as a whole.  
From all patterns of segregation expected, only six were observed 
(Table 1).  In one case, a pattern did not present colorless seeds, 
and the seeds in the ears segregated from class 2 to class 6.  A 
high number of colorless ears were recovered, which could be a  
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Table 1.  S2 segregation pattern, derived from a bulk of seed of pigmentation color classes 3, 4 
and 5. 
 

 Segregation Mode* 
Inbred 
Line 

Colorless Colorless/2-4 Colorless/2-5 Colorless/6 2-6 All Classes 
(1 to 6) 

Ca 81 47 71 13 5 19 

* Number of ears scored. 
 

result of the homozygous recessives.  A complete imprint was not 
discarded, but new experiments should be conducted to consider 
this hypothesis.  No colorful seed was recovered in any ear.  Class 
6 was scored in a low frequency, and the seeds were self-fertilized 
to observe the pattern of segregation in the S3 generation.  Even 
in the ears segregating to different classes, the highly pigmented 
seeds were recovered in a low frequency.  To exemplify this, the 
ears segregating colorless/2-5 were scored seed-by-seed.  Table 2 
presents the absolute numbers, and Figure 1 shows the average 
of each class from the ears.  It is clear that the frequency of the 
class 5 was significantly lower than the other classes.  We have 
considered this case as a pattern of segregation, since several 
ears have shown similar frequencies.  We expected a higher fre-
quency of reverting seeds, expressing color classes 6 and 7.  We 
have postulated that the effect of the paramutable allele is very 
strong, and several generations of self-fertilization were needed to 
recover the colorful class. 
 
Table 2.  Total of seeds scored on the colorless/2-5* ears. 
 

 Seed Color Classes  
Inbred line Colorless 2-4 5 Total 
Ca 7221 7230 674 15125 

*Presented in the Table 1 
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Figure 1.  Average frequency of seeds from different classes of pigmentation scored in color-
less/2-5 ears. 
 

 In the S3, colorful seeds were not recovered, however classes 
5 and 6 were more frequent.  The number of non-segregating ears 
was higher (Table 3).  Seed class 1 resulted only in colorless ears.  
This case has been interpreted to be recessive homozygous, but 
this class has been analyzed carefully to identify possible rever-
sions to color classes.  Every seed class scored segregated color-
less.  We were expecting a higher frequency of classes 5, 6 and 7, 
but as they were not observed, the postulate described above 
seems to be true. 
 Analyzing seed-by-seed the non-segregating S3 ears derived 
from class 3 seed, a lower frequency of seeds in class 5 and a  

Table 3.  S3 segregation pattern derived from selected S2 seed color classes. 
 

Seed Color 
Classes 

Ears Scored Segregating 
to colorless 

Non-segregating Colorless 

1 40 0 0 40 
2 16 14 1 1 
3 50 39 7 4 
4 30 24 5 1 
5 11 7 4 0 
6 4 4 0 0 

 

higher frequency in class 4 was observed, while ears derived from 
class 5 seed presented a lower frequency of seed in the less pig-
mented classes (Table 4).  Class 4 ears showed segregation for 
classes 2 to 6.  Some ears showed a unique class of seed color, 
mainly when derived from class 5, and these ears have been se-
lected for evaluation.  The most important observation was the 
absence of colorless seeds.  The classes observed in a non-
segregating ear should be analyzed seed-by-seed, trying to mini-
mize the segregation to different color classes.  These results 
indicate that the selection of some seed color classes in non-
segregating ears, followed by seed-by-seed analysis in the next 
generation, could be a good strategy to stabilize the paramutation.  
Some crosses between plants of the same class have generated 
seeds of the same class (data not shown), for example, crosses of 
class 4 produced ears fully class 4. 
 
Table 4.  Frequency of seed color classes on S3 non-segregating ears. 
 

Seed Color Classes S2 seed color 
classes 2 3 4 5 6 

3 30 322 264 23 0 
4 15 121 497 305 10 
5 0 25 75 305 88 

 

 We believe that as a stabilized paramutation is obtained, some 
important aspects of the r1 paramutation will be explained, such as 
the role of transposable elements in paramutation events.  Moreo-
ver, the stabilization of a phenotype class could be a result of a 
chromatin conformation that is transmitted generation to genera-
tion without alteration, or a suppression of the recombination 
among the repeats of r1.  All these interesting questions could be 
investigated utilizing these stable lines with molecular approaches. 
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Changes in chromosomes in highly embryogenic cultured 
cells and in germinating stored seeds of maize 

--Scandolieri, RF; Koyanagui, AP; Takahashi, FT; Fluminhan, 
A 

 

 In higher plants, an increased frequency of genetic and chro-
mosomal changes is usually observed during the germination and 
development of plants derived from aged seeds and regenerated 
from in vitro cultured cells.  Much evidence supports a close rela-
tionship between the age of stored seeds or cell cultures and the 
loss of vigour and germinability of seeds, and the regeneration 
ability of cultures and number of chromosome aberrations that are 
observed at the first mitoses of root meristems in surviving plants. 
 In vitro culture of plant cells has led to several useful ap-
proaches for biotechnology in the agricultural sciences, such as:  
the selection and clonal propagation of promising genotypes and 
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the production of transgenic cultivars.  However, it is necessary 
that the cell cultures maintain their ability to regenerate fertile 
plants without showing any genetic variation, even after long peri-
ods of in vitro culture.  Cytogenetic analysis of regenerated plants 
and their progenies and in germinating aged seeds has allowed 
the identification of several chromosome number variations and 
changes in chromosome structure. 
 We have investigated the occurrence, nature and frequency of 
chromosome abnormalities in mitotic anaphases in both systems: 
highly friable and embryogenic (type II) callus cultures and aged 
seeds of a maize synthetic cultivar obtained from a breeding pro-
gram developed at our university.  In vitro performance of the 
Unoeste 101 cultivar was evaluated following standard protocols 
for callus induction from immature embryo, and the embryogenic 
callus cultures have been maintained for more than 32 months, 
and continuously evaluated for their ability to regenerate complete 
plants.  Samples of root meristems collected from regenerated 
plants and from germinating aged seeds (stored in culture rooms 
at 25o C, for 3 years, with moisture content brought to approxi-
mately 8% by drying over regularly regenerated silica gel) were 
taken for cytogenetic analysis, and the squash preparations were 
stained by Feulgen’s and C-banding methods. 
 The results demonstrate the occurrence of extensive mitotic 
abnormalities in both systems (cultured cells and aged seeds), 
mainly as a result of the formation of bridges that may lead to 
chromosome breakages (Fig. 1).  Previously, we have demon-
strated that the primary chromosome breakages occur preferen-
tially within knobs or at junctions between the euchromatin and a 
heterochromatic knob (Fluminhan et al., Ann. Bot. 78:73-81, 1996; 
Fluminhan and Kameya, Theor. Appl. Genet. 92:982-990, 1996; 
Fluminhan and Kameya, Genome 40:91-98, 1997). 
 

 
 
Figure 1.  Photomicrographs of mitotic anaphases observed in cultured cells (a and b), and at 
first mitoses of germinating aged seeds (c and d) of the maize cultivar Unoeste 101.  1a. 
Typical anaphase showing the primary event, characterized by a delay in segregation of sister 
chromatids, resulting in a lagging chromosome (arrow).  1b. Typical anaphase showing double 
bridges.  1c. Chromosome breakage giving rise to a fragment (arrow).  1d. Typical anaphase 
with multiple bridges, with and without heterochromatic knob, apparently resulting from succes-
sive breakage-fusion-bridge cycles.  Magnification:  x100 objective; x10 ocular; x1,2 additional 

lens. These findings are consistent with our previous observation of 
an increased presence of methylated cytosine at knob hetero-
chromatin (Fluminhan et al., MNL 71:75-77, 1997) and with the 
proposition that changes in the degree and pattern of DNA methy-
lation could be an underlying cause of chromosomal abnormalities 
observed in cultured cells and regenerated plants (Phillips et al., 
Proc. Intl. Cong. Plant Tissue Cell Cult. 7:131-141, 1990). 

 Our observations indicate that all the phenomena described 
above resemble each other in both systems analysed, and repre-
sent an important step aiming the proposition of mechanisms re-
lated to their occurrence.  One interesting issue to be analysed is 
that both systems could be under the influence of common or re-
lated mechanisms of cellular senescence, leading to the occur-
rence of similar abnormalities at mitosis. 
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Effects of plant growth regulator 2,4-D, KT and BA on callus 
induction and plant regeneration from mature embryos of 
maize  

--Wu, M-S; Wang, X-F 
 

 Genetic engineering of maize is dependent on the develop-
ment of efficient and reliable callus induction and a plant regenera-
tion system.  Mature embryos are a potentially useful alternative to 
immature embryos because they can be stored in the form of dried 
seeds and are available at all times.  In the present work, we in-
vestigated the effect of auxin and cytokinin on maize callus induc-
tion and plant regeneration from mature embryo of maize.      
 Inbred lines A188, B73 and their hybrid (A188 X B73) were 
used as the source for mature embryo culture.  The seeds were 
surface-sterilized for 1 min in 75% ethanol and rinsed three   times 
with sterilized, deionized water.  The seeds were then surface–
sterilized for 10 min in 10% (v/v) commercial bleach containing two 
drops of Tween 20 followed by six rinses with sterilized, deionized 
water.  Mature embryos were excised from the seed and placed 
onto the surface of callus induction medium (IM).  The IM was MS 
medium supplemented with 2,4-D at different concentrations (1, 2, 
4, 6, 8, 10 and 12 mg/L), KT (0 to 0.5 mg/L), 3% sucrose, and 
0.8% agar.  After 8 days, root and bud were removed from mature 
embryo.  Cultures were transferred at two-week intervals to fresh 
IM medium.  All the cultures were incubated at 26ºC in darkness.  
After calli were induced, all calli were transferred to regeneration 
medium to induce plantlets and placed in a growth chamber at 
26ºC.  Regeneration medium contained MS inorganic salts at half 
strength supplemented with the same organic nutrients as the 
callus induction media and the cytokinin benzylaminopurine (BA) 
at different concentrations (0, 0.2, 0.4, 0.6, 0.8, 1 and 2 mg/L).  
Regenerating calli were cultured in a growth chamber at 26ºC with 
light.  Plantlets with developed roots were transferred to a sand-
soil mixture in plastic pots and placed in the growth chamber for 
two weeks at 26ºC.  After two weeks, plants were transplanted and 
grew in the greenhouse till setting seed. 
 Callus induction was strongly influenced by the type and dose 
of auxin.  Two main types of calli were observed in the cultures 
(non-embryogenic and embryogenic callus).  Fresh weight of calli 
increased when the concentration of 2,4-D was raised from 1 to 4 
mg/L, while the rate of embryogenic calli decreased when the con-
centration of 2,4-D was changed from 6 to 12 mg/L.  The medium 
containing KT was effective in promoting a greater frequency of 
embryogenic callus.  The combination of 2,4-D (4 mg/L)+ KT (0.5 
mg/L) was the most effective for producing embryogenic callus.  
Genotype was closely related to callus production from the mature 
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embryo.  More calli were induced from the mature embryos of 
inbred lines A188 and B73 than those of hybrid line A188 X B73.  
For plant regeneration, BA had a significant effect on the regenera-
tion of embryogenic callus; a high concentration of BA (1mg/L and 
up) caused a decrease in the rate of regenerated plantlets.  Rate 
of plantlet regeneration was the highest in the medium containing 
0.6 mg/L of BA.  Under the most optimal conditions, the frequency 
of plant regeneration could be as high as 25.7%, 33.1% and 21.6% 
for inbred lines A188 and B73, and their hybrid line (A188 X B73), 
respectively.   
 In conclusion, it was shown that auxin and cytokinin concentra-
tion had significant effects on callus induction and plant regenera-
tion from mature embryos in maize.  The greatest callus growth 
occurred when the medium included 2,4-D, at a 4mg/L concentra-
tion, in combination with KT (0.5 mg/L).  The addition of BA (0.6 
mg/L) in regeneration medium was the most effective in promoting 
plant regeneration of embryogenic callus in this study. 
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How many maize genes are not in B73? 
--Okagaki, RJ; Schmidt, C; Stec, AO; Rines, HW; Phillips, RL 

 

 We are finding evidence that the genomic sequences for nu-
merous maize ESTs are not present in the B73 genome.  These 
gene-like sequences can be found in other maize lines, but they 
appear to be missing in B73.  In retrospect, it is not surprising to 
find deletion polymorphisms for maize genes.  Polymorphisms for 
single base changes and simple sequence repeats are common, 
and deletions are merely another type of molecular lesion.  Our 
results, based on a study of ESTs from A188, suggest there could 
be many gene-like sequences in the A188 inbred line that are 
partially or entirely deleted in B73.  
 Computational analysis identified gene-like sequences that 
were likely to be absent in B73; this was followed by a molecular 
analysis to determine if the sequences were indeed absent in B73 
and other maize lines.  Approximately 16,000 EST sequences that 
had been annotated as having come from A188 were downloaded 
from GenBank.  EST sequences longer than 300 nucleotides were 
then searched against the maize B73 genomic sequences in the 
TIGR Maize Database, AZM Release 5.0.  Approximately 500 EST 
sequences longer than 300 basepairs did not match a B73 ge-
nomic sequence with a probability value of e-10 or less, and thus 
may identify a maize gene that is not in the B73 genome.  These 
sequences were matched with the EST contigs developed by 
TIGR, and the 521 sequences corresponded to 71 singletons and 
156 contigs.  BLAST searches were then repeated using the entire 
contig sequences to eliminate additional sequences.  PCR primers 
were developed against the remaining 63 EST sequences, and 
PCR assays were used to detect the presence of these sequences 
in genomic DNA from A188, B73 and 12 other maize lines.  We 
obtained results with 53 sets of primers.  No products from B73 
genomic DNA were detected with 17 primer sets, and 28 primer 
sets failed to amplify products from at least one maize line.  
Twenty-five primer sets amplified products from all 14 lines tested.  
Table 1 presents a sample of the data.  We are in the process of 

confirming these results by Southern blot analysis.  To date, 
Southern blot analysis has confirmed the absence of five se-
quences in B73 out of the 10 sequences tested.  Extrapolation of 
these results to the approximately 50,000 maize genes suggests 
there could be many gene-like sequences in A188 that are missing 
in B73. 
 
Table 1.  Detection of A188 ESTs in maize lines. 
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CK700895 + + - + - - - + - + - - + + 

CB179401 + + + + + + + + + + + + + + 

CB179394 + - + + + - - + + + - + + + 

DR906760 + - - + + + + + + - + + + + 

CN845215 + + + + + + + + + + + + + ? 

CF349054 + - - - + - - + + - ? + - - 

BM660009 + - - - - - - - - + + - + + 

CF920121 + + + + + + ? + + + + + + + 

DN559697 + + + + + + + + + + + + + + 

DN559490 + + + + + + + + + + + + + + 

DN475032 + + - - + - - + - + - - + - 

DN586584 + + - - + - + + - + - - + - 

CD052452 - - - - + - - - - + - + - - 

CD052345 + + - - - + - - - - - - - - 

CF974781 + - - - + + - + + + + + + - 

CF273223 + + + - - - - + - - - + + + 

CN845203 + + + + + + + + + + + + + + 

CV072139 + + + - + + ? + + + + + + + 

 

 These data are inadequate to estimate accurately the number 
of A188 gene-like sequences absent in B73.  The BLAST analysis 
used to identify sequences that are present in B73 may underesti-
mate the number of A188 sequences missing in B73.  We used a 
cutoff of e-10 for identifying hits between A188 EST sequences and 
B73 GSS sequences.  The BLAST threshold permitted hits be-
tween an A188 EST sequence and related, but not identical, se-
quences in B73.  Many deletion polymorphisms occurring in dupli-
cated genes could be missed.  A study by Lai and co-workers 
(Genome Res. 14:1924, 2004) estimated that 50% of the genes 
duplicated in the maize tetraploid ancestor remain duplicated.  Our 
search for A188 sequences missing in B73 may have ignored half 
of the maize genes.  If the frequency of deletion polymorphisms 
was the same in single-copy and duplicated genes, then estimates 
of the number of A188 gene-like sequences missing in B73 should 
be doubled.  The assumption that the frequency of deletion poly-
morphisms is similar in single copy versus duplicated sequences 
may not be valid; one study of human genes found that gene-
deletion polymorphisms were 10-fold more common in segmentally 
duplicated regions of the human genome (Tuzun et al., Nature 
Genetics 73:727, 2005).  Lastly, the polymorphisms observed here 
were unlikely to have been produced by the replication and trans-
position of sequences by helitron elements.  Helitron elements do 
create polymorphisms similar to those observed here (Lai et al., 
PNAS 102:9068, 2005), however we are looking primarily at single 
copy sequences rather than the duplicated sequences associated 
with helitron transposition.  In conclusion, it is likely that a full se-
quence of the B73 inbred line will necessarily miss a large number 
of the genes present in the species. 
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The possibility of producing tetraploid analogies from maize 
parthenogenetic lines 

--Tyrnov, VS; Kolesova, AY; Smolkina, YV 
 

 We reported earlier about the production of maize lines predis-
posed to reduced parthenogenesis and autonomous endosper-
mogenesis (MNL 71, 1997; MNL 75, 2001; and other articles in 
Russian).  The frequency of parthenogenesis can reach 100%.  
The sign is nuclear and can be transferred to other lines by egg or 
pollen.  On the basis of these lines, we carried out work on the 
production of apomictic maize forms.  According to the literature, 
higher levels of ploidy than 2n (from 3n and higher) are character-
istic for many apomictic species.  Therefore, we have made ex-
periments on the production of tetraploid analogies for previously 
obtained diploid parthenogenetic lines (AT-1 and AT-3).  We have 
demonstrated before that after treating parthenogenetic diploids 
with colchicine, a great number of maternal-type diploid plants 
appear (MNL 77, 2003).  The same results were obtained in the 
experiments in the next year.  This indicates indirectly that the 
ability for parthenogenesis was not lost by the formation of diploid 
eggs. 
 In addition, we carried out research on the production of 
tetraploids forming spontaneously through the use of unreduced 
pollen.  This approach is interesting, as it does not exclude the 
probability of production of lines with genes for non-reduction, 
which can be useful in the subsequent work of producing unre-
duced apomicts.  As the maternal form, we used the ordinary 
tetraploid with yellow kernels.  It was pollinated by pollen of line 
AT-1, characterized by purple color of plants and kernels.  Such 
crosses were used for control in the event of occasional pollination 
by pollen from maternal tetraploids.  Along with triploids, a small 
number of tetraploids were produced, which were self-pollinated.  
In self-pollinated progeny in three plants, 219, 189 and 124 em-
bryo sacs were isolated by the ovule enzymatic maceration 
method, and were analyzed.  In two embryo sacs of one plant we 
observed autonomous embryogenesis.  In one of these embryo 
sacs the cellular embryo was found.  In the second embryo sac, 
we observed simultaneous development of two embryos (6- and 8-
cellular).  In another plant one case of autonomous endosper-
mogenesis (0.8%) was observed.  Cases of atypical organization 
of embryo sacs that are characteristic for the initial diploid parthe-
nogenetic line were also observed:  synergid-like eggs with the 
nucleus in the basal position (2.1% and 4.1% in two plants), addi-
tional (7 and 8) cells in the egg apparatus, and additional (3, 4 and 
5) polar nuclei.  In all three plants there were very large 1-4 nu-
clear cells adjoining the antipodal apparatus (1.% - 4.0%). 
 Thus, the direct cytoembryological analysis has shown that in 
tetraploid analogies the ability for parthenogenesis, autonomous 
endospermogenesis and other characteristics of the embryo sac 
can manifest in the same way as in the initial diploid lines. 
  The possibility of the connection of additional cells with apo-
spory and the reasons (heterozygosis, age of eggs and others) for 
relatively low frequencies of parthenogenesis and endosper-
mogenesis are not clear for the present, and require additional 
research. 

SOFIA, BULGARIA 
Institute of Genetics, Bulgarian Academy of Sciences 
 

In vivo and in vitro comparison of the heterotic effect in sweet 
corn 

--Nedev, T; Krapchev, B 
 

 Plant tissue culture techniques have been used as a comple-
mentary tool in plant breeding improvement.  Our aim was to study 
this technique as a procedure for early prediction of heterosis in 
sweet corn hybrid breeding programs.  The genetic potential of 
sweet corn for initiation and maintenance of calli and regeneration 
of whole plants was investigated.  A tissue culture experiment with 
mature embryos was used to study the possibility for prediction of 
heterosis at early stages of mature embryo growth.  A half diallel 
set of crosses was made among ten sweet corn inbred lines, and 
45 F1 hybrids were obtained.  The kernels were divided into 2 
groups for in vitro callus induction and for in vivo measurement of 
some agronomic traits.  The kernels in the first group were evalu-
ated for callus formation, and the growth rate of the calli obtained 
was measured.  The potential for callus initiation was investigated 
on N6 medium, supplemented with 4 mg/l dichlorophenyl acetic 
acid (2,4-D), vitamins according to Murashige and Skoog, 150 mg/l 
asparagine, 30 g/l sucrose and 7 g/l agar.  Callus growth rate was 
estimated as an increase in the original fresh weight of the calli for 
a period of 30 days. 
 In general, sweet corn lines and F1 hybrids may be derived in 
3 groups.  The first group comprised kernels was capable of initiat-
ing callus; the second group consisted of kernels capable of initiat-
ing calli, which can grow at different rates; and the kernels in the 
third group were able to initiate callus with morphological charac-
teristics totally different from the others.  The potential of this third 
cross to initiate callus was investigated on immature embryos un-
der conditions described by Nedev et al. (MNL 75).  The cross was 
competent at initiatng morphogenic callus, and in vitro organo-
genesis was obtained.  A study on the utility of this cross in in vitro 
programmes for improving maize breeding processes is in pro-
gress. 
 The ten sweet corn lines investigated and their respective 45 
F1 hybrids were grown at the Experimental Farm of the Institute of 
Genetics in Sofia.  Fifteen competitive plants were taken for re-
cording data for the following characters:  ear length (cm), ear 
circumference (cm), number of rows/plant, number of kernels/row, 
plant height (cm), tassel height (cm), ear height (cm), number of 
internodes, and length and width of the ear leaf (cm).  From all 45 
F1 hybrids investigated, 10 indicated a high heterotic effect regard-
ing the majority of the characteristics tested.  All hybrids surpassed 
the parental lines in the parameters investigated. 
The preliminary data show that there is a positive correlation be-
tween the characteristics studied in vitro and in vivo. 
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STUTTGART, GERMANY 
University of Hohenheim 
FREISING-WEIHENSTEPHAN, GERMANY 
State Research Center for Agriculture 
 

Variation for female fertility among haploid maize lines 
--Geiger, HH; Braun, MD; Gordillo, GA; Koch, S; Jesse, J; 
Krützfeldt, BAE 

 

 Progress in in vivo haploid induction by specific pollinator 
genotypes (inducers) has made it possible to routinely produce 
large numbers of maternal haploid (H) plants.  Treating these 
plants with colcicine and selfing them leads to doubled haploid 
(DH) lines, which are highly efficient tools in genetic research and 
practical breeding (Eder and Chalyk, TAG 104:703-708, 2002; 
Röber et al., Maydica 50, 2005, in press). 
 Chalyk and Rotarenco (Plant Genetics 37:1382-1387, 2001) 
reported about a recurrent selection procedure based on H-plants 
as test units.  H-plants were grown in an isolated plot surrounded 
by diploid plants of the parental breeding population.  Seeds grown 
on H-plants fertilized with pollen from diploid population plants 
were used to establish the next selection cycle.  This was possible 
in 10-30% of the H-plants.  No information was given about the 
number of seeds obtained from these plants.  Since haploids in 
higher plants generally are female and male sterile, the expected 
number should be close to zero.  However, according to Chalyk 
(MNL 73:53-54, 1999) grain number may vary “between several 
and several dozen”.  In the present newsletter we are reporting 
about a multi-location field experiment in which we determined the 
seed set, thousand-grain weight (TGW) and grain yield of unse-
lected H-lines. 
 The genetic material for our study was kindly provided by three 
collaborating maize breeding companies.  It was derived from 
three elite dent single crosses adapted to the Central European 
climate.  In the first step, about 80 DH lines were produced from 
each single cross by means of in vivo haploid induction using the 
proprietary inducer line RWS as pollinator (Röber et al., see 
above).  In the second step, each DH line was converted to the 
haploid stage by again using the before-mentioned technique.  
Fifty-four to fifty-eight H/DH-line pairs per population had enough 
seed for evaluation in field experiments at three locations in 
Southern Germany (Stuttgart-Hohenheim, Eckartsweier/Upper 
Rhine Valley, Frankendorf near Freising), with two replicates in 
one-row-plots with 20 to 35 plants per row.  Because of large dif-
ferences in vigor, H- and DH-lines were grown in different blocks 
separated by a mixture of inbred lines differing widely in flowering 
time.  DH lines were machine-harvested, whereas the ears of the 
H-lines were picked by hand and carefully threshed in the labora-
tory.  Grain yield per plant and TGW were used to calculate the 
number of grains per plant in the most fertile population (Pop I).  
 Surprisingly, all H-lines showed a certain degree of female 
fertility.  Yet grain yield per plant was much lower than in the DH 
lines (Table 1).  Among the three H-line populations, one (Pop. I) 
showed a grain yield several times higher than the remaining two.  
In all three populations, the maximal grain yield was three to six 
times higher than the population mean.  In Population I, the grain 
number per plant varied from 25 to 192 (Fig.1A).  
 Seven H-lines excelled with almost complete seed set.  Thou-
sand-grain weight also showed a large range of variation (Fig.1B) 

Table 1.  Mean, minimum, and maximum values for grain yield per plant [g plant-1] in three F1-
derived populations of random haploid and corresponding doubled haploid maize lines aver-
aged across three locations in Southern Germany in 2004 (N = number of lines per population). 
 

Haploid lines Doubled haploid lines 
Pop. N 

Mean Min. Max. Mean Min. Max. 

I 54 12.70 2.93 47.04 61.91 28.19 100.80 

II 57 3.45 0.58 9.22 74.55 38.69 121.26 

III 58 2.14 0.04 14.57 54.47 12.03 97.26 
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Figure 1.  Frequency distribution for (A) grain number per plant and (B) thousand-grain weight 
[g] of haploid lines in Population I averaged across three locations in Southern Germany in 
2004.  Figures below the abscissa refer to class means. 
 

averaging across locations to approx. 160g (Table 2).  No relation-
ship existed between grain number per plant and TGW, whereas a 
strong correlation (r = 0.95, P = 0.01) occurred between grain 
number per plant and grain yield.  Seed samples from the most 
fertile H-lines had full germination capacity (data not shown).  
Great differences existed between test sites for all three traits 
measured (Table 2).  Remarkably, seed set was more stable 
across locations than TGW and grain yield. 
 
Table 2.  Mean performance of 54 random haploid lines from Population I at three locations in 
Southern Germany in 2004 (HOH = Hohenheim, EWE = Eckartsweier, FRA = Frankendorf). 
 

Trait HOH EWE FRA Mean 

Grain number per plant 65.32 90.70 84.96 80.32 

Thousand-grain weight [g] 171.52 188.01 120.24 159.93 

Grain yield [g plant-1] 11.01 17.16 9.92 12.70 

 

 Almost all H-plants were absolutely male sterile.  Only occa-
sionally were tassels observed with one or a few extruding an-
thers, some of which released traces of pollen when the anthers 
were squeezed between one’s fingers. 
 In conclusion, our results revealed great genetic variation in 



29 
 

female fertility among and between H-line populations derived from 
elite dent single crosses.  Several lines showed full seed set with 
normal-sized, germinable kernels.  Thus, the RS scheme proposed 
by Chalyk and Rotarenco (see above) indeed should work in many 
breeding materials.  Further research is needed to clarify the 
mechanism leading to fertile egg-cells in haploid maize plants. 
 
 

TURDA, ROMANIA 
Agricultural Research Station 
 

Effects of the Ht1 or Ht2 gene in five maize inbred lines on 
quantitative resistance to Exserohilum turcicum 

--Has, V; Nagy, E; Has, I 
 

 A nonreciprocal factorial set composed of the recurrent parents 
(T248, T243, Lo3, N4, W153R) and five nearly isogenic lines, each 
carrying the Ht1 or Ht2 gene, were evaluated for quantitative resis-
tance to Exserohilum turcicum under artificial inoculation with iso-
lates from Turda and Fundulea and under a very strong natural 
infection by means of vegetative remains in soil in 2003 and 2004.  
Field studies were conducted to determine the effectiveness of the 
Ht1 or Ht2 gene in conditioning resistance to E. turcicum.  Per-
centage of leaf tissue blighted was significantly lower for hybrids 
with the Ht1 gene than for hybrids made from their recurrent par-
ents without the Ht1 and/or Ht2 gene when inoculated with isolates 
“Turda” and “Fundulea”, except Lo3 Ht1 x T248 Ht2 (Table 1).  
Hybrids with the Ht1 gene, except T243 Ht1 x N4 Ht1, had signifi-
cantly higher grain yield than the same hybrids without the Ht1 

gene under inoculated conditions.  The crosses with T243 Ht1 as 
maternal parent had significantly fewer lesions and shorter lesions 
than for its near-isogenic counterpart T243.  Significant grain yield 
differences were detected between: T243 Ht1 x N4 and T243 x N4, 
T243 Ht1 x W153R Ht1 and T243 x W153R , T243 Ht1 x Lo 3 Ht1  

and T243 x Lo3, Lo3 Ht1 x T243 and Lo3 x T243, Lo3 Ht1 x 
W153R.  Percentage of upright plants was significantly higher for 
hybrids with the Ht1 or Ht2 gene.  
 When inbred lines were evaluated, reduced differences be-
tween original and Ht1 or Ht2 versions of the inbred lines T243 and 
T248 were detected.  Conversely, W153R Ht1, Lo3 Ht1 and N4 
Ht1 had higher disease efficiency than W153R, Lo3 and N4 (Table 
2).  
 Results of this study indicate that generally Ht1 or Ht2  - con-
verted hybrids are more resistant to E. turcicum isolates “Turda” 
and “Fundulea” than the original versions of these same hybrids.  
The difference was consistently significant, with the most suscepti-
ble hybrid being “ht ht”.  This suggests that the level of quantitative 
resistance affects the expression of “residual resistance”.  This 
study also indicates some maize hybrids and inbred lines with the 
Ht1 or Ht2 gene are more resistant to E. turcicum isolates “Turda” 
and “Fundulea” than near-isogenic hybrids without the Ht1 or Ht2 
gene.  
 
 
 
 
 
 
 

Table 1.  An assessment of northern leaf blight, grain yield and upright plants on eight sets of 
four maize hybrids homozygous recessive, heterozygous, or homozygous dominant for the Ht1 

and/or Ht2 gene following inoculation with E. turcicum isolates “Turda” and “Fundulea” in 2003 
and 2004 at one location in Turda. 
 

Leaf tissue 
blighted1 

Yield2 Upright plants3 
Hybrid 

% 
% of 

standard 
q/ha 

% of 
standard 

% 
% of 

standard 

T243 x T248 
T243 x T248 Ht2 

T243 Ht1 x T248 
T243 Ht1 x T248 Ht2 

27.6 
28.3 
16.9 
14.6 

100 
103 
61 
53 

61.1 
64.7 
69.2 
75.7 

100 
106 
113 
124 

16.3 
17.4 
16.1 
21.7 

100 
107 
99 

133 

T243 x N4 
T243 x N4 Ht1 
T243 Ht1 x N4 
T243 Ht1 x N4 Ht1 

32.1 
28.3 
18.7 
18.1 

100 
88 
58 
56 

58.7 
57.0 
81.7 
56.9 

100 
97 
139 
97 

15.5 
18.5 
20.3 
20.8 

100 
119 
131 
134 

T243 x W153R 
T243 x W153R Ht1 
T243 Ht1 x W153R 
T243Ht1 x W153R Ht1 

27.1 
15.4 
10.3 
10.3 

100 
57 
38 
38 

58.5 
69.1 
67.3 
71.1 

100 
118 
115 
121 

22.7 
22.0 
26.3 
22.7 

100 
97 

116 
100 

T243 x Lo 3 
T243 x Lo 3 Ht1 
T243 Ht1 x Lo 3 
T243 Ht1 x Lo 3 Ht1 

31.0 
28.1 
14.6 
13.7 

100 
91 
47 
44 

55.1 
58.2 
82.2 
78.9 

100 
106 
149 
143 

18.0 
22.1 
28.7 
35.0 

100 
123 
159 
194 

Lo3 x T248 
Lo3 x T248 Ht2 
Lo3 Ht1 x T248 
Lo3 Ht1 x T248 Ht2 

19.6 
20.3 
18.1 
20.6 

100 
104 
92 
105 

67.1 
68.2 
61.7 
73.1 

100 
102 
92 
109 

22.0 
27.4 
29.8 
32.4 

100 
125 
135 
147 

Lo3 x T243 
Lo3 x T243 Ht1 
Lo3 Ht1 x T243 
Lo3 Ht1 x T243 Ht1 

29.9 
17.7 
28.8 
16.7 

100 
59 
96 
56 

55.1 
69.3 
63.4 
69.9 

100 
126 
115 
127 

24.6 
30.3 
21.7 
26.9 

100 
123 
88 

107 

Lo3 x N4 
Lo3 x N4 Ht1 
Lo3 Ht1 x N4 
Lo3 Ht1 x N4 Ht1 

25.3 
16.9 
22.6 
16.3 

100 
67 
90 
64 

59.9 
67.9 
66.3 
69.2 

100 
113 
111 
115 

13.1 
25.1 
18.1 
26.7 

100 
192 
138 
204 

Lo3 x W153R 
Lo3 x W153R Ht1 
Lo3 Ht1 x W153R 
Lo3 Ht1 x W153R Ht1 

22.1 
11.7 
15.2 
9.4 

100 
53 
69 
42 

53.4 
54.0 
64.9 
61.0 

100 
101 
122 
114 

45.1 
65.4 
55.7 
66.5 

100 
147 
124 
147 

Ht1 Ht1 

Ht1 Ht1 

Ht1 Ht1 
Ht1 Ht1 

26.8 
20.8 
18.1 
15.0 

100 
78 
68 
56 

58.6 
63.5 
69.6 
69.5 

100 
108 
119 
119 

22.2 
28.5 
27.1 
30.7 

100 
128 
122 
138 

LSD (0.05)4 2.0 7.6 10.8 
1 Percentage of leaf tissue blighted 5 wk after the midsilk stage and area affected by the dis-
ease is based on visual estimates of leaf tissue blighted in the center row of three-row plots. 
2 Grain yields were adjusted to 15.5% moisture. 
3 Percentage of upright plants were determined at harvest. 
4 Percentage of leaf tissue blighted and upright plants were transformed with the arcsine 
transformation 
 
Table 2.  GCA and SCA effects for resistance to E. turcicum (percentage of leaf tissue blighted) 
under artificial inoculation with isolates from Turda and Fundulea. 
 

GCA Inbred line T248 T248 
Ht2 

N4 N4 
Ht1 

W153R W153R 
Ht1 ht Ht 

T243  -5.5 -0.6 -6.1  1.1 -7.0 -2.7  9.5  4.6 

T243 Ht1  3.5  2.1  2.2  6.0  1.7   5.6 -4.1 -5.1 

Lo3  -6.9 -0.9 -6.3 -2.6 -5.4   1.3  2.9 -3.1 

Lo3 Ht1  1.4  7.0  2.8  3.1  3.2   3.3 -0.8 -4.0 

ht  4.2  4.9  9.3  3.2  5.2 -5.9  6.2  0.7 
GCA 

Ht -1.9 -1.8  1.2 -2.2 -6.7 -9.6 -2.3 -4.6 

 
 

URBANA, ILLINOIS 
Maize Genetics Cooperation Stock Center 
 

Additional linkage tests of non-waxy (Waxy1) reciprocal trans-
locations involving chromosome 9 at the MGCSC 

--Jackson, JD; Stinard, P; Zimmerman, S 
 

 Approximately 1 acre each year is devoted to the propagation 
of the large collection of A-A translocation stocks.  In this collection 
is a series of Waxy1-linked translocations that are used for map-
ping unplaced mutants.  Each translocation is maintained in sepa-
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rate M14 and W23 inbred backgrounds which are crossed together 
to produce vigorous hybrids to fill seed requests.  Over the years, 
pedigree and classification problems arose during the propagation 
of these stocks.  We have been able to sort through the problem 
ones, and can now supply good sources proven by linkage tests to 
include the correct translocated chromosomes.   
 Previously we reported the linkage results for some of these 
stocks (MNL72:79-81; MNL73:86-88; MNL74:67; MNL75:67; 
MNL76:67-68; MNL77:80; MNL79:48).  Below is a summary of 
additional translocation stocks we have completed testing.  
 
Table 1.  Wx1 T1-9c (1S.48; 9L.22) 
 
A) The F1 source showed linkage of wx1 with P1-ww: 
 
2 point linkage data for P1-ww-Wx1 T1-9c 
Testcross:  [P1-wr wx1 N x P1-ww Wx1 T1-9c] x P1-ww wx1 N wx1 
 
source:87-948 x 951^F1 
Region Phenotype No. Totals 

0 P1-ww Wx 186  
 P1-wr wx 184 370 

1 P1-wr Wx 20  
 P1-ww wx 12 32 

% recombination P1-ww-Wx1=8.0 ± 1.4 
 
------------------------------------------------------------------------------------------------------------------------------- 
Table 2.  Wx1 T5-9a (5L.69; 9S.17) 
 
The Wx1-marked sources for T5-9a showed no linkage with v2. New crossovers were recov-
ered from the wx1-marked sources and checked for linkage with v2 
 
A) The 4 new M14 crossovers showed no linkage with v2 and were discarded. 
 
B) One of the 2 new W23 crossovers showed linkage with v2 and is being converted to M14 to 
produce vigorous F1s. 
 
2 point linkage data for v2-Wx1 T5-9a 
Testcross:  [v2 wx1 N x V2 Wx1 T5-9a] x v2 wx1 N 
 
source:  2002P-388-10 from 2001-1005-6c/o^W23 

Region Phenotype No. Totals 
0 + Wx 1504  

 v wx 1542 3046 
1 v Wx 47  

 + wx 58 105 
% recombination v2-Wx1= 3.3 ± 0.3 
 
Subsequent generations of this new crossover were checked to confirm linkage with v2. 
 
source:  2003-1067-1 from 2002P-388-10 from 2001-1005-6c/o^W23 

Region Phenotype No. Totals 
0 + Wx 1466  

 v wx 1331 2797 
1 v Wx 52  

 + wx 54 106 
% recombination v2-Wx1= 3.7 ± 0.3 
 
source:  2003-1067-2 from 2002P-388-10 from 2001-1005-6c/o^W23 

Region Phenotype No. Totals 
0 + Wx 1391  

 v wx 1354 2745 
1 v Wx 51  

 + wx 48 99 
% recombination v2-Wx1= 3.5 ± 0.3 
 
source:  2003-1067-4 from 2002P-388-10 from 2001-1005-6c/o^W23 

Region Phenotype No. Totals 
0 + Wx 1213  

 v wx 1264 2477 
1 v Wx 79  

 + wx 47 126 
% recombination v2-Wx1= 4.8 ± 0.4 
 
 
 
 

source:  2003-1067-5 from 2002P-388-10 from 2001-1005-6c/o^W23 
Region Phenotype No. Totals 

0 + Wx 1435  
 v wx 1512 2947 

1 v Wx 75  

 + wx 55 130 
% recombination v2-Wx1= 4.2 ± 0.4 
 
source:  2003-1067-7 from 2002P-388-10 from 2001-1005-6c/o^W23 
Region Phenotype No. Totals 

0 + Wx 1526  
 v wx 1656 3182 

1 v Wx 78  
 + wx 97 175 

% recombination v2-Wx1=5.2 ± 0.4 
 
source:  2003-1067-10 from 2002P-388-10 from 2001-1005-6c/o^W23 
Region Phenotype No. Totals 

0 + Wx 829  
 v wx 848 1677 

1 v Wx 39  
 + wx 47 86 

 
Additional linkage tests of waxy1 marked reciprocal translo-
cations at the MGCSC 

--Jackson, JD; Stinard, P; Zimmerman, S 
 

 In the collection of A-A translocation stocks maintained at 
MGCSC is a series of waxy1-linked translocations that are used 
for mapping unplaced mutants.  Also, new wx1-linked transloca-
tions are being introduced into this series and are in a conversion 
program to convert each translocation to the inbred backgrounds 
M14 and W23.  These inbred conversions are then crossed to-
gether to produce vigorous hybrids to fill seed requests. Over the 
years, pedigree and classification problems arose during the 
propagation of these stocks.  We have been able to sort through 
the problem ones, and can now supply good sources proven by 
linkage tests to include the correct translocated chromosomes.  
Additional pedigree information on bad sources is available should 
anyone want to check on sources supplied to them previously by 
the Stock Center. 
 Previously we reported the linkage results for some of these 
stocks (MNL72:81-82; MNL73:88-89; MNL74:67-69; MNL75:68-71; 
MNL76:65-67; MNL77:79; MNL78:65-66; MNL79:47). 
 Table 1 contains linkage results for an additional wx1-linked 
translocation stock we have completed testing. This is a stock 
received from Susan Gabay-Laughnan.  She originally obtained it 
from our 2084B Stock. 
 
Table 1.  wx1 T8-9(043-6) (8L.17; 9S.34) 
 
A) The new source showed linkage of wx1 with v16: 
 
2 point linkage data for v16-wx1 T8-9(043-6) 
Testcross:  [V16 wx1 T8-9(043-6) x v16 Wx1 N] x v16 wx1 N 
 
source:SGL2003-289-1 

Region Phenotype No. Totals 
0 v Wx 1298  

 + wx 1856 3154 
1 + Wx 346  

 v wx 345 691 
% recombination v16-wx1=18.0 ± 0.6 
 
------------------------------------------------------------------------------------------------------------------------------- 

 Following is a correction for Table 6 in Jackson, J and Stinard, 
P. 1998. MNL72:81-82.  The % recombination reported was be-
tween bf2 and Wx1 not r1 and Wx1 as stated. 
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Table 6. wx1 T9-10b (9S.13; 10S.40) 
 
A) The M14 sources showed linkage of wx1 with bf2. 
 
2 point linkage data for bf2-wx1 T9-10b 
Testcross:  [Bf2 wx1 T9-10b x bf2 Wx1 N] x bf2 wx1 N 
 
source:82-116-1^M14 

Region Phenotype No. Totals 
0 bf Wx 334  

 + wx 312 646 
1 + Wx 46  

 bf wx 19 65 
% recombination bf2-Wx1=9.1 ± 1.1 
 
B) The W23 sources showed linkage of wx1 with bf2. 
 
2 point linkage data for bf2-wx1 T9-10b 
Testcross:  [Bf2 wx1 T9-10b x bf2 Wx1 N] x bf2 wx1 N 
 
source:82-117-1^W23 
Region Phenotype No. Totals 

0 bf Wx 812  
 + wx 892 1704 

1 + Wx 40  
 bf wx 39 79 

% recombination bf2-Wx1=4.4 ±  0.5 

 
Three point linkage data for Og*-Catlin places it on 10S 

--Jackson, JD 
 

 A new dominant yellow stripe stock maps to chromosome 10S 
near Og1.  This ‘phenotype only’ mutation was isolated many 
years ago from a Dekalb hybrid.  Its phenotype is very similar to 
Og1.  Crosses were done with the waxy1-marked translocations: 
T9-10b and T8-9(043-6), and to Wx1-marked translocation T9-
10(4303) to genetically determine its chromosomal location. 
 The results of three-point linkage tests for Wx1, T9-10b, T9-
10(4303) and Og*-Catlin are presented in Tables 1 and 2.  The 
linkage tests were set up as a modified backcross.  Wx and wx 
kernels from the backcross ears were planted in the field and the 
resulting plants were scored for yellow stripes and for the presence 
 
Table 1.  Three point linkage data for Og*-Catlin-Wx1-T9-10b. 
 
Testcross: wx1 N og*x [Wx1 N Og*-Catlin x wx1 T9-10b og*] 

Region Phenotype No. Totals 
0 Wx N str 62  

 wx T gr 63 125 
1 Wx T gr 3  

 wx N str 4 7 
2 Wx N gr 11  

 wx T str 0 11 
1+2 Wx T str 0  

 wx N gr 1 1 
% recombination Wx1-T =5.6 ±1.9 
% recombination T-Og*=8.3 ± 2.3 
% recombination Wx1-*Og=13.2 ± 2.8 
 
Table 2.  Three point linkage data for Og*-Catlin-Wx1-T9-10(4303). 
 
Testcross: wx1 N og*x [Wx1 T9-10(4303) og*x wx1 N Og*-Catlin] 

Region Phenotype No. Totals 
0 Wx T gr 81  

 wx N str 76 157 
1 Wx N str 3  

 wx T gr 2 5 
2 Wx T str 0  

 wx N gr 5 5 
1+2 Wx N gr 4  

 wx T str 2 6 

% recombination Wx1-T =6.4 ± 1.9 
% recombination T-Og*=6.4 ± 1.9 
% recombination Wx1-*Og=12.7 ± 2.5 
 

of the translocation by pollen sterility.  The following linkage rela-
tionships were established:  Wx1 – 5.6 – T9-10b- 8.4 - Og*-Catlin 
and Wx1- 6.4 – T9-10(4303) – 6.4 - Og*-Catlin.  Crosses were 
undertaken with Og1 to determine if Og*-Catlin was an allele of 
Og1 with little success as Og1 expression was too weak to follow 
accurately.  
 The results of two-point linkage tests for Wx1, T8-9(043-6), 
Inv9a and Og*-Catlin are presented in Tables 3 and 4.  The link-
age tests were also set up as a modified backcross.  Wx and wx 
kernels from the backcross ears were planted in the field and the 
resulting plants were scored for yellow stripes.  Results indicate no 
linkage of Og*-Catlin with either chromosome 9 or chromosome 8. 
 
Table 3.  Two point linkage data for  Og*-Catlin-Wx1-T8-9(043-6). 
 
Testcross:   og* wx1 N x [Og*-Catlin Wx1 N x og* wx1 T8-9(043-6)] 

Region Phenotype No. Totals 
0 Wx str 40  

 wx gr 48 88 
1 Wx gr 45  

 wx str 45 90 
% recombination Wx1*-Og= 50.6 ± 3.7 
 
Table 4.  Two point linkage data for  Og*-Catlin-Wx1-Inv9a. 
 
Testcross:   og* wx1 N x [Og*-Catlin Wx1 N x og* wx1 Inv9a] 

Region Phenotype No. Totals 
0 Wx str 16  

 wx gr 52 68 
1 Wx gr 50  

 wx str 9 59 
% recombination Wx1*-Og= 46.5 ± 4.4 
 
------------------------------------------------------------------------------------------------------------------------------- 

The following is a correction on data previously reported in 
MNL74:70.  This dominant yellow stripe stock also maps to chro-
mosome 10S near Og1. 
 
Table 1.  Three point linkage data for Og*-0376-Wx1-T9-10b. 
 
Testcross:   og* wx1 N x [Og*-0376 Wx1 N x og* wx1 T9-10b] 

Region Phenotype No. Totals 
0 Wx N str 44  

 wx T gr 38 82 

1 Wx T gr 4  
 wx N str. 4 8 

2 Wx N gr 2  
 wx T str 0 2 

1+2 Wx T str 0  
 wx N gr 1 1 

% recombination Wx1-T =9.7 ± 2.9 
% recombination T-Og*=3.2 ± 1.4 
% recombination Wx1-*Og= 12.9 ± 3.5 (originally reported to be 11.8 ± 3.3) 

 
Three mutable and two stable r1 haplotype-specific aleurone 
color enhancers map to the same location on chromosome 2 

--Stinard, PS 
 

 In last year’s MNL (79:45), we reported that the mutable r1 
haplotype-specific aleurone color enhancers Fcu and arv-m594 
map to the same location and are probably allelic.  We obtained 
additional mapping data for this pair of factors, and tested addi-
tional factors for linkage.  We tested the mutable factors Fcu with 
arv-m594, arv-m594 with arv-m694, and Fcu with arv-m694.  We 
also tested the stable full color enhancer Arv-V628#16038 with a 
full color Fcu revertant, Fcu-R2003-2653-6.  All tests were con-
ducted as follows:  Lines homozygous for the two factors, and 
homozygous for either r1-g, or for a responsive r1 haplotype, were 
crossed together.  The resulting F1’s were outcrossed to the re-
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sponsive r1 haplotype R1-r(Venezuela559-PI302355) without any 
factors present.  The parental classes and the double factor re-
combinant class would be expected to have mutable or full colored 
aleurones, and the recombinant class lacking both factors would 
be expected to have stable pale or colorless aleurones.  Kernels 
from these crosses were scored for the presence of sectoring in 
the case of the mutable factors, or full color in the case of the sta-
ble factors, and exceptional stable pale or colorless kernels were 
planted last summer and the resulting plants self-pollinated and 
outcrossed to R1-r(Venezuela559-PI302355) in order to confirm 
the genotypes of these kernels.  Since the only recombinant class 
that can be detected by these experiments is the class lacking 
both factors, we doubled the number of kernels in this class in 
order to account for the double mutant class for the purpose of 
calculating linkage values.  The results are presented below: 
 Fcu with arv-m594.  If we combine the data presented last 
year with the data collected this year, we find no putative cross-
overs in a population of 3,223 kernels.  Thus, we calculate that 
these two factors are separated by less than 0.06 centiMorgans 
(cM), and are likely allelic. 
 arv-m594 with arv-m694.  We isolated four stable pale kernels 
from a population of 1,620 kernels in this test.  However, upon 
further testing, only two of them proved to be truly stable (not car-
rying a mutable factor).  Thus, we calculate an apparent map dis-
tance between these two factors of 0.25 ± 0.12 cM.  We could not 
rule out these kernels being the result of self-contamination by the 
R1-r(Venezuela559-PI302355) tester used as the female in the 
test crosses, but the plants grown from the exceptional kernels 
appeared to be vigorous outcross plants and not the result of self-
contamination by the tester, which is in a W22 background.  We 
also cannot rule out the possibility that the exceptional kernels 
represent stable derivatives of the mutable factors and not cross-
overs.  Thus, we conclude that these two factors are either very 
tightly linked, or more likely, allelic. 
 Fcu with arv-m694.  We isolated eight stable pale or colorless 
kernels from a population of 2,372 kernels in this test.  Upon fur-
ther testing, seven of these proved not to be crossovers, and one 
did not survive to pollination and could not be tested.  Thus we 
calculate that these two factors are separated by less than 0.08 
cM, and are likely allelic. 
 All three mutable factors were tested for linkage with each 
other, and few potential crossovers were identified.  Those that 
were identified could actually be stable null derivatives of the mu-
table factors.  We conclude that Fcu, arv-m594, and arv-m694 
map to virtually the same position, and are likely allelic, if not iden-
tical, to each other.  For information on the origin of these factors, 
see Stinard, MNL 79:45. 
 Arv-V628#16038 with Fcu-R2003-2653-6.  We isolated six 
stable pale or colorless kernels from a population of 1,887 kernels 
in this test.  Upon further testing, only one of these proved to lack 
both enhancers.  Thus, we calculate a map distance between 
these two factors of 0.11 ± 0.07 cM.  Again, we could not rule out 
self-contamination by the R1-r(Venezuela559-PI302355) tester 
used as the female in the test crosses, but the plant grown from 
the exceptional kernel appeared to be a vigorous outcross plant 
and not the result of self-contamination by the tester.  This excep-
tional kernel could be a true crossover, although other possibilities 
such as mutation can’t be ruled out since these tests were not 

conducted using detectable flanking markers.   
 Arv-V628#16038 is a naturally occurring enhancer of aleurone 
color isolated from the r1 haplotype R1-r(Venezuela638#16038) 
stock described by Van der Walt and Brink (Genetics 61:677-695, 
1969).  Fcu-R2003-2653-6 is a revertant of Fcu isolated as de-
scribed by Stinard (MNL 78:64-65).  The potentially identical map 
location of these two factors raises the interesting question of the 
origin of the mutable and stable r1 aleurone color enhancers.  Did 
the mutable factors result from the insertion of a transposable 
element in one of the naturally occurring stable factors, or did the 
stable factors arise as a result of reversion or change of state of 
one of the mutable factors?  Only molecular analysis will resolve 
this question.  Since we mapped Fcu (and thus the other factors) 
to a particular segment on the long arm of chromosome 2 (see 
Stinard, this MNL), we are in the process of trying to tag 
Arv-V628#16038 with Ac using one of Tom Brutnell’s mapped and 
characterized transposed Ac lines.  By this technique, we hope to 
eventually clone and characterize these unique and interesting 
factors. 
 
The isolation and characterization of Fcu germinal revertants, 
part 3 

--Stinard, PS 
 

 In the last two newsletters (MNL 78:64-65 and MNL 79:46), we 
reported on the isolation and characterization of Fcu revertants.  In 
2004, we screened an additional population for revertants.  The 
experiment was set up using the same genetic stocks and tech-
niques as in 2003 (MNL 78:64-65).  Out of a population of 11,118 
kernels, 29 exceptional full-colored putative revertant kernels were 
isolated.  These 29 kernels were planted this past summer and the 
resulting plants self-pollinated and outcrossed to the responsive r1 
haplotype tester R1-r(Venezuela559-PI302355) in order to test for 
heritability and test for contamination markers.  Of the 29 putative 
revertants, one proved to be a contaminant, lacking the y1 and 
wx1 markers from the Fcu parent; 26 proved not to be heritable, 
segregating for Fcu sectored kernels in both selfs and outcrosses; 
and 2 proved to be heritable germinal revertants, segregating for 
full colored stable kernels in both self and outcross, as well as the 
contamination markers.  Thus, the heritable germinal reversion 
rate for this population is 1.8 X 10-4.  Combining these data with 
the 2003 and 2004 data, we obtained 3 heritable germinal rever-
tants out of a population of 23,430 kernels, for a germinal rever-
sion rate of 1.3 X 10-4.  The two germinal revertants isolated in the 
2004 experiments have been named Fcu-R2004-947-5 and 
Fcu-R2004-947-10. 
 
New inr1 and inr2 alleles 

--Stinard, PS 
 

 inr1 and inr2 are loci with dominant alleles that suppress aleu-
rone color in crosses to specific r1 haplotypes (Stinard and Sachs, 
J. Hered. 93:421-428, 2002).  To date, several dominant alleles of 
inr1 and inr2 have been isolated from diverse sources (Stinard, 
MNL 78:62-63 and MNL 79:46).  In 2004 (MNL 78:62-63), we re-
ported a putative inr1 allele that was isolated from an Fcu line 
obtained from Peter Peterson.  Fcu-induced sectoring and putative 
Fcu revertant events confounded the linkage tests we performed 
with Inr1-JD, but since then, an Inr*-Fcu line free of Fcu has been 
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constructed and subjected to linkage analysis.  The linkage test 
was set up as follows:  A line homozygous for Inr1-JD and the 
responsive haplotype R1-Randolph was crossed to a line homo-
zygous for Inr*-Fcu and the responsive haplotype R1-ch(Stadler).  
F1 kernels were planted, and the resulting plants were crossed by 
a line homozygous for R1-Randolph, without inhibitors.  Kernels 
on the resulting ears were scored for pale vs. full aleurone color, 
and of 3,712 kernels examined, all were pale.  Thus, no full color 
recombinants lacking both inhibitors were detected, and we calcu-
late the map distance between Inr1-JD and Inr*-Fcu to be less 
than 0.054 ± 0.038 centiMorgans.  We conclude that these two 
factors are most likely allelic, and have renamed Inr*-Fcu as 
Inr1-Fcu. 
 As reported previously (Stinard and Sachs, 2002), Inr1-JD and 
Inr2-JD were isolated from an open pollinated variety known as 
John Deere, so named for its green aleurone color.  We identified 
another green aleurone maize variety called Oaxacan Green Corn 
in the collection of the Abundant Life Seed Foundation of Port 
Townsend, Washington, obtained seeds of it, and subjected it to 
the same analysis as John Deere, and found that it, too, carries 
two r1 haplotype-specific inhibitors of aleurone color.  So far, we 
have isolated and characterized one of the inhibitors and found it 
to be most likely an allele of inr2.  Mapping crosses of this factor 
with Inr1-JD showed independent segregation, but in mapping 
crosses with Inr2-JD carried out in a homozygous R1-Randolph 
background, we found no crossovers in a population of 5,861 ker-
nels, indicating a separation of less than 0.034 ± 0.024 cM be-
tween these two factors.  We have named this factor Inr2-OGC.  If 
the second factor turns out to be allelic to inr1, then it seems likely 
that Oaxacan Green Corn and John Deere are just independently 
maintained isolates of the same open pollinated variety.  Both lines 
have similar maturity and gross plant morphology (cob color, ear 
shape and size, tassel branching, etc.). 
 
Five point linkage data for Fcu with respect to the chromo-
some 2 markers fl1, v4, w3, and ch1 

--Stinard, PS 
 

 In MNL 78:63-64 (2004), we reported the placement of Fcu to 
the long arm of chromosome 2 using wx1 marked reciprocal trans-
locations.  In order to further refine the position of Fcu on 2L, we 
conducted a five-point linkage test of Fcu with the chromosome 2 
markers fl1, v4, w3, and Ch1.  The linkage test cross and the re-
sults are presented in Table 1.  A line homozygous for Fcu was 
crossed by a line homozygous for fl1, v4, and Ch1, and segregat-
ing for w3.  Kernels from the resulting cross were planted, and the 
resulting plants self-pollinated and outcrossed to the Fcu respon-
sive r1 haplotype R1-r(Venezuela559-PI302355).  Only those out-
crosses of plants carrying the factor w3 were advanced to the next 
generation.  Kernels from outcross ears were separated into spot-
ted (Fcu) and nonspotted (fcu) classes, planted in our 2004 Puerto 
Rico winter and 2005 summer nurseries, and the resulting plants 
self-pollinated.  The resulting ears were scored for the presence of 
fl1, w3, and Ch1, and scoring was confirmed for Fcu.  Kernel sam-
ples from each ear were planted in sand benches and scored for 
the presence of v4.  The results were tabulated, and linkage val-
ues were calculated (see Table 1).  The linkage order and dis-
tances were established as: 

 
fl1 – 13.8 – v4 – 15.9 – fcu – 6.6 – w3 – 43.9 – ch1 

 
The linkage values for fl1, v4, w3, and ch1 are close to those pre-
viously reported on the 1993 genetic map of chromosome 2 (Neuf-
fer et al., Mutants of Maize, Cold Spring Harbor Laboratory Press, 
1997), fl1 – 15 – v4 – 28 – w3 – 44 – ch1, there being a slight dis-
crepancy in the v4 – w3 distance (22.5 cM, our data, vs. 28 cM, 
genetic map).  However, individually reported linkage data from 
Robertson et al. (Genetics 46:649-662, 1961; 22.7 cM, n = 304; 
and 23.9, n = 376) and Patterson et al. (MNL 42:44-48, 1968; 24 
cM, n = 71) are in close agreement with our data. 
 
Table 1.  Five point linkage data for fl1 v4 fcu w3 ch1. 
 
Testcross:  R1-r(Venezuela559-PI302355) X [Fl1 V4 Fcu W3 ch1 X fl1 v4 fcu w3 Ch1] 

Region Phenotype No. Totals 

0 fl1 v4 fcu w3 Ch1 48   

  Fl1 V4 Fcu W3 ch1 57 105 

1 fl1 V4 Fcu W3 ch1 9   

  Fl1 v4 fcu w3 Ch1 7 16 

2 fl1 v4 Fcu W3 ch1 10   

  Fl1 V4 fcu w3 Ch1 10 20 

3 fl1 v4 fcu W3 ch1 6   

  Fl1 V4 Fcu w3 Ch1 7 13 

4 fl1 v4 fcu w3 ch1 42   

  F11 V4 Fcu W3 Ch1 45 87 

1 + 2 fl1 V4 fcu w3 Ch1 2   

  Fl1 v4 Fcu W3 ch1 3 5 

1 + 3 fl1 V4 Fcu w3 Ch1 1   

  Fl1 v4 fcu W3 ch1 1 2 

1 + 4 fl1 V4 Fcu W3 Ch1 11   

  Fl1 v4 fcu w3 ch1 6 17 

2 + 3 fl1 v4 Fcu w3 Ch1 0   

  Fl1 V4 fcu W3 ch1 1 1 

2 + 4 fl1 v4 Fcu W3 Ch1 7   

  Fl1 V4 fcu w3 ch1 13 20 

3 + 4 fl1 v4 fcu W3 Ch1 2   

  Fl1 V4 Fcu w3 ch1 1 3 

        

Total (n)     289 

        

No triple or quadruple crossovers     

Map distance fl1 - v4 = 13.8 ± 2.0 cM 
Map distance v4 - fcu = 15.9 ± 2.2 cM 
Map distance fcu - w3 = 6.6 ± 1.5 cM 
Map distance w3 - ch1 = 43.9 ± 3.0 cM 

 
Near colorless (Nc) enhancing effects of the Fcu/Arv r1 haplo-
type-specific aleurone color enhancers 

--Stinard, PS 
 

 Members of the Fcu and Arv class of r1 haplotype-specific 
aleurone color modifiers enhance aleurone color in crosses to 
receptive r1 haplotypes such as r1-cu and 
R1-r(Venezuela559-PI302355) (Stinard, MNL 77:77-79, 2003).  So 
far, all responsive haplotypes surveyed seem to be members of 
the class of r1 haplotypes that have seed color components con-
taining inverted repeats of coding sequences flanking rearranged 
Doppia transposable element sequences (Walker and Panavas, 
Genetics 159:1201-1215, 2001), although not all haplotypes tested 
have been subjected to molecular analysis. 
 Some derivatives of R1-st include haplotypes that carry genes 
called Nc (Near colorless) that consist of coding sequences carry-
ing Doppia sequences in their promoter region (Matzke et al., 
Trends Plant Sci. 1:382-388, 1996).  In order to test Fcu/Arv for 
ability to enhance aleurone color expression of Nc genes, a line 
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homozygous for the stable enhancer Arv-V628#16038 and the 
colorless aleurone r1 haplotype r1-g(Stadler) was crossed to a line 
homozygous for r1-sc:m6, a derivative of R1-sc:134 that carries a 
single functional Nc gene (Eggleston et al., Genetics 141:347-360, 
1995) and has its main seed color component, Sc, inactivated by a 
Ds transposable element insertion (Jerry Kermicle, personal com-
munication).  Kernels from this cross had a lightly mottled pheno-
type, whereas the r1-sc:m6 parental line without enhancers had 
virtually colorless aleurone.  (Ac is not present in these lines.)  
Thus, Arv-V628#16038 appears to enhance Nc expression.  Ker-
nels from the F1 were planted this past summer, and the resulting 
plants self-pollinated.  The resulting ears segregated for dark and 
light mottled kernels, perhaps reflecting different dosages of the 
enhancer, Arv-V628#16038, and the Nc receptor haplotype, 
r1-sc:m6.  Attempts will be made to isolate lines homozygous for 
both enhancer and receptor. 
 Crosses of Arv-V628#16038 were also made to the Nc line 
carrying the haplotype r1-g(Nc)3-5, which is a derivative of R1-st 
that carries an Sc component inactivated by a transposition-
defective I-R element (Kermicle, Genetics 107:489-500, 1984), 
and likely carries three Nc genes, as it was derived directly from 
R1-st, which also carries three Nc genes (Eggleston et al., 1995).  
All kernels from such crosses had virtually colorless aleurone, but 
such a result is not unexpected since multiple copies of Nc genes 
in cis seem to have an inhibitory effect on Nc expression (Eggle-
ston et al., 1995), and therefore any enhancing effect of 
Arv-V628#16038 on Nc might go undetected. 
 Factors known to enhance Nc expression are present in open-
pollinated populations (Jerry Kermicle, personal communication).  
A stock homozygous for one such Nc enhancer isolated from the 
land race Zapalote Chico, and homozygous for r1-g(Stadler), was 
obtained from Jerry Kermicle.  We outcrossed this stock to 
r1-sc:m6, r1-g(Nc)3-5, and to R1-r(Venezuela559-PI302355).  
Crosses to r1-sc:m6 produced a light mottled phenotype, and 
crosses to R1-r(Venezuela559-PI302355) produced full-colored 
kernels.  On the other hand, crosses to r1-g(Nc)3-5 produced vir-
tually colorless kernels.  Thus, this Nc enhancer seems to behave 
similarly to Arv-V628#16038.  In order to determine whether these 
factors might be closely linked or allelic, we crossed the Nc enhan-
cer to Arv-V628#16038, and hope to have the results of mapping 
tests completed by the end of next summer. 
 It remains an open question as to whether the Doppia se-
quences associated with coding sequences in responsive haplo-
types have anything to do with the observed response to en-
hancers.  It remains an attractive hypothesis, but only molecular 
analysis will resolve this question. 
 
Mapping data for arv-m694, Fcu-R2003-2653-6, and 
Arv-V628#16038 with respect to wx1 T2-9d 

--Stinard, PS 
 

 In 2004 (MNL 78:63-64), we reported the results of linkage 
tests of the mutable r1 haplotype-specific enhancers of aleurone 
color Fcu and arv-m594 with respect to wx1 in a set of wx1 marked 
reciprocal translocations.  Tightest linkage with wx1 was obtained 
for both factors with the translocation wx1 T2-9d (breakpoints 
2L.83; 9L.27).  Since then, linkage data with respect to the chro-
mosome 2 markers fl1, v4, w3, and Ch1 have further refined the 

position of Fcu on 2L (Stinard; this MNL), and the factors Fcu, 
arv-m594, arv-m694, Arv-V628#16038, and Fcu-R2003-2653-6 
have been found to map to the same position (Stinard; this MNL).  
In parallel, linkage crosses of arv-m694, Fcu-R2003-2653-6, and 
Arv-V628#16038 were performed with wx1 T2-9d, and the results 
are reported below. 
 Linkage crosses were set up as indicated in Tables 1 
(arv-m694), 2 (Fcu-R2003-2653-6), and 3 (Arv-V628#16038).  
Lines homozygous for enhancers were crossed to wx1 T2-9d, and 
the resulting F1’s were outcrossed as males to tester lines homo-
zygous for wx1 and the reporter haplotype R1-r(Venezuela559- 
PI302355).  Kernels from the test cross ears were scored for waxy 
(wx) vs. starchy (Wx) endosperm and sectored (arv-m) or full-
colored (Fcu-R or Arv) vs. stable pale (arv or fcu) aleurone.  The 
results and linkage values are reported in Tables 1, 2, and 3. 
 
Table 1.  Two point linkage data for wx1 and arv-m694 in crosses involving T2-9d.  Data from 
four ears. 
 
Testcross:  wx1 N arv R1-r(Venezuela559-PI302355) X [wx1 T arv r1 X Wx1 N arv-m694 
R1-r(Venezuela694#16037)]  

Region Phenotype No. Totals 
    

0 Wx arv-m 265  
 wx arv 228 493 

    

1 wx arv-m 49  
 Wx arv 45 94 

    
n   587 

Map distance wx1 – arv-m694 = 16.0 ± 1.5 cM 
 
Table 2.  Two point linkage data for wx1 and Fcu-R2003-2653-6 in crosses involving T2-9d.  
Data from three ears. 
 
Testcross:  wx1 N fcu R1-r(Venezuela559-PI302355) X [wx1 T fcu r1 X Wx1 N 
Fcu-R2003-2653-6 R1-r(Venezuela559-PI302355)]  

Region Phenotype No. Totals 
    

0 Wx Fcu-R 153  
 wx fcu 155 308 

    
1 wx Fcu-R 15  

 Wx fcu 25 40 
    

n   348 
Map distance wx1 – Fcu-R2003-2653-6 = 11.5 ± 1.7 cM 
 
Table 3.  Two point linkage data for wx1 and Arv-V628#16038 in crosses involving T2-9d.  Data 
from six ears. 
 
Testcross:  wx1 N arv R1-r(Venezuela559-PI302355) X [wx1 T arv r1 X Wx1 N 
Arv-V628#16038 r1-g (Stadler)]  

Region Phenotype No. Totals 
    

0 Wx Arv 356  
 wx arv 360 716 

    
1 wx Arv 47  

 Wx arv 79 126 
    

n   842 
Map distance wx1 – Arv-V628#16038 = 15.0 ± 1.2 cM 
 

 All three enhancers showed linkage with wx1 in crosses involv-
ing T2-9d, although the map distances varied somewhat.  The 
values with respect to arv-m694 (16.0 ± 1.5 cM), Fcu-R2003- 
2653-6 (11.5 ± 1.7 cM), and Arv-V628#16038 (15.0 ± 1.2 cM) 
maybe be directly compared with those previously reported for Fcu 
(13.6 ± 0.9 cM) and arv-m594 (9.4 ± 0.8 cM; MNL 78:63-64).  All 
five factors show little if any recombination with each other (Sti-
nard, this MNL).  However, discrepancies between linkage values 
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with respect to wx1 marked translocations are not unusual (EB 
Patterson, Ph.D. Dissertation, 1952) and could be due to differ-
ences in genetic background or environmental factors. 
 

 

VIÇOSA, BRAZIL 
Universidade Federal de Viçosa 
 

Flow cytometry analysis of DNA content in diploid and auto-
tetraploid maize with B chromosomes 

--Carvalho, CR; Saraiva, LS; Mendonça, MAC 
 

 Flow cytometry methodology was used to study the DNA con-
tent in maize diploids and tetraploids, with and without B chromo-
somes.  The diploid with B chromosome genomes had a 22.4 % 
increase in DNA over the diploid without B chromosomes, and the 
autotetraploid with B chromosomes showed only a 3.2% increase 
in DNA content as compared with the autotetraploid without B 
chromosomes.  Flow cytometry methodology resulted in differenti-
ated histogram peaks to resolve the presence at one B chromo-
some level, being a useful and highly sensitive methodology for 
comparative analysis of DNA content differences in maize ge-
nomes, as well as for plant B chromosome evolution studies. 
 Diploid (2x) and diploid plus B chromosome (2x+B) seeds of 
Black Mexican Sweet Corn, autotetraploid (4x) of N102A, and 
autotetraploid plus B chromosome (4x+B) of N102E stocks, were 
kindly supplied from the Maize Genetics Cooperation Stock Cen-
ter, University of Illinois, USA.  As internal standard (5.43 pg-DNA), 
maize diploid seeds (2x) cv. CE–777 were kindly supplied by Dr. 
Jaroslav Dolezel (Lab. Molecular Cytogenetics and Cytometry, 
Institute of Experimental Botany, Czech Republic). 
  Fresh leaves (0.5 cm2) were chopped with a razor blade in a 
petri dish with 0.5 ml nucleus-isolation buffer (Partec ©).  After 1 

min, the suspension was passed through a 50 μm mesh nylon 

filter with 2 ml of 4’-6-diamidino–2 phenylindole (DAPI) solution 
(Cy-StainUV, Partec®) and stored in the dark for 3 min.  Test and 
standard nuclear materials were processed using a PAS-Partec ® 
cytometer, previously calibrated and tuned to an excitation wave-
length band for DAPI, and analyzed by FlowMax® software.  The 
DNA picogram values were calculated by conversion of data from 
G1 peak channels.  For each sample, approximately 5000 nuclei 
were analyzed and those with a coefficient of variation (CV) higher 
than 3.0 were discarded.  
 The methodology resulted in a high-resolution histogram (Fig. 
1) showing the 2x plant G1 peak running at channel 100 and the 
2x+B plant at channel 122.4.  The 5.37 pg DNA value of the 2x 
plant was determined previously in this work (histogram not 
shown) using a maize DNA internal standard (5.43 pg).  The 2x 
plant (5.37 pg) was then used as a parameter to calculate DNA 
content of 6.57 pg in the 2x+B plant.  These data show the contri-
bution of maize B chromosomes to the DNA amount to be 1.2 pg 
(22.4%) in this Black Mexican genome.  
 The 4x plant had the DNA value of 10.48 pg, determined previ-
ously in this work using maize internal standard (histogram not 
shown).  The histogram for 4x and 4x+B plants shows G1 peaks at 
channels 200 and 206.4, corresponding to 10.48 pg and 10.82 pg 
DNA values, respectively (Fig. 2).  This genome size difference in 
tetraploids corresponds to 3.2% due to B chromosome presence in  

 
 
Figure 1.  DNA histogram of the nuclei DAPI stained from leaves of diploid (2x) and diploid plus 
B (2x+B) chromosomes of Black Mexican Sweet Corn.  The G1 peak of the 2x was set to 
channel 100.  The G1 peak of nuclei from 2x+B was at channel 122.4, corresponding to 5.37 
and 6.57 pg DNA values, respectively. 
 

 
 
Figure 2.  DNA histogram of the nuclei DAPI stained from leaves of autotetraploid (4x) and 
autotetraploid plus B (4x+B) chromosomes of N102A and N102E maize stocks, respectively.  
The peak G1 of 4x plant nuclei running at channel 200 (10.48 pg DNA) and very close to the G1 
peak of 4x+B at channel 206.4 (10.82 pg DNA).  

 

the N102E stock. 
 Ayonoadu and Rees (Heredity 27:365-383,1971) studied the 
genome size in individuals without B and with 8B chromosomes in 
the diploid Black Mexican Sweet corn line, and they calculated that 
each additional B increases the DNA content by 5%.  In the pre-
sent study, the Black Mexican Sweet sample shows 4B chromo-
somes, as described by Carvalho et al (MNL 77:80, 2003).  Ac-
cording to this data, the genome size difference analyzed by flow 
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cytometry shows a 22.4% increase in DNA amount for the 2x+B in 
relation to the 2x, giving an average of 5.6% for each B chromo-
some.  The 3.2% DNA content due to the B chromosome in the 
4x+B N102E stock suggests the presence of only one B chromo-
some.  
 This methodology was able to detect DNA content differences 
in genome sizes with B chromosomes at the diploid and tetraploid 
levels.  It was concluded that each B chromosome increased DNA 
amount approximately 5.6% in 2x+B Black Mexican Sweet, and 
only 3.2% in 4x+B N102E samples.  
 Flow cytometry methodology resulted in differentiated histo-
gram peaks to resolve the presence at one B chromosome level, 
being a useful and highly sensitive methodology for comparative 
analysis of DNA content differences in maize genomes, as well as 
for plant B chromosome evolution studies. 
 
 
 
 



37 
 

III.  ADDRESS LIST 
(Most-current addresses are available on the web (http://www.maizegdb.org)) 

 
Abbaraju, HKR; 7300 NW 62nd Ave., PO Box 1004, Johnston, IA USA; 515-253-2299; 515-253-2299; 515-270-3367 (fax); rao.abbaraju@pioneer.com 
Abedon, B; Marlboro College, Marlboro, VT USA; 802-464-0801; bruceabedon@yahoo.com 
Aboh, NE; Inst Agric Res Devel, PO Box 25 Ekona, Buea, REPUBLIC OF CAMEROON; 00237-35-42-19; 00237-35-42-19; mbellajoe@yahoo.com 

Accessions Unit; CAB International, PO Box 100, Wallingford Oxon OX10 8DF, UNITED KINGDOM 
Acquisitions (Serials); CSIR Central Library Services, PO Box 395, Pretoria 0001, SOUTH AFRICA; 27 12 349 1154 (fax); FButer@csir.co.za 
Acquisitions Division; University of Nebraska-Lincoln, University Libraries, Lincoln, NE USA; 402-472-3874; 402-472-7005 (fax) 
Acquisitions/Standing Order; Chester Fritz Library, Box 9000, University of North Dakota, Grand Forks, ND USA; 701-777-4636 

Adams, KR; 2837 E. Beverly Dr., Tucson, AZ USA; 520-326-8994 
Adams, T; DeKalb Genetics Corp, 62 Maritime Dr., Mystic, CT USA; 860-572-5232; 860-572-5233 (fax); tadams@dekalb.com 
Adamu, AK; Dept Biol Sci, Fac Sci, Ahmadu Bello Univ, Zaria, NIGERIA; Zaria 50581x108 
Agrama, HA; Department of Plant Pathology, NDSU & USDA-ARS, NSCL, Fargo, ND USA; 701-239-1345; 701-239-1369 (fax); agramah@fargo.ars.usda.gov 

Agricultural Res. Int. -Library; Dr. Maria Uveges-Hornyak, P.O.B. 19, 2462 Martonvasar, HUNGARY 
Agroceres Imp Exp Ind Com; Biblioteca Central, AV. Dr. Vieira de Carvalho, 40-9o Andar, 01210-900 Sao Paulo - SP, BRAZIL; 00-55-11-222 8522; 00-55-11-223 1620 (fax) 
Agronomy Library; Department of Agronomy, 2004 Throckmorton Hall, Kansas State University, Manhattan, KS USA 
Aguiar-Perecin, MLR; Dept Genetica - ESALQ, Universidade de S. Paulo, 13400-970 Piracicaba, SP, BRAZIL; 55 (0) 19 429 4125; 55 (0) 19 433 6706 (fax); 

mlrapere@carpa.ciagri.usp.br 

Ajayi, SA; Fal-Institut fur, Pflanzenbau und Gruenlandwirtschaft, Budesalee 50, D-38116 Braunschweig, GERMANY; 49-531-596-634; 49-531-596-365 (fax); 
adesola.ajayi@fal.de 

Ajmone-Marsan, P; Ist Sper Cereal, Via Stezzano 24, Milano, ITALY 
Akula, A; 8520 University Green, Middleton, WI USA; 608-821-3440; 608-836-9710 (fax); anisha.akula@monsanto.com 

Akula, C; Univ Wisconsin, 1575 Linden Dr, Madison, WI USA; 608-262-5217 (fax); 608-262-0600; cakula@facstaff.wisc.edu 
Akulova-Barlow, Z; Univ California, 111 Koshland Hall, Berkeley, CA USA; 510-642-9782; zakulova@uclink.berkeley.edu 
Al, R; 2nd floor bioteknologibygget, P.O. Box 5040, As N-1432, NORWAY; (+47) 64 94 94 82/63; (+47) 64 94 14 65 (fax); ronald.al@ikb.nlh.no 
Albert R. Mann Library; Cornell University, Ithaca, NY USA; (607)255-7955; (607)255-0318 (fax) 

Albertsen, MC; Pioneer Hi-Bred Internat Inc, 7250 NW 62nd Ave, PO Box 552, Johnston, IA USA; 515-270-3648; 515-253-2149 (fax); Marc.Albertsen@pioneer.com 
Alexander, DC; BASF Plant Sciences, 26 Davis Drive, Research Triangle Park, NC USA; 919-541-2024; alexand@basf-corp.com 
Alexander, DL; Univ Oxford, Dept Plant Sci, South Parks Rd, Oxford OX1 3RB, UNITED KINGDOM 
Alfenito, MR; 61 Avondale Ave, Redwood City, CA USA; 650-368-1206 

Aljanabi, SM; Mauritius Sugar Industry Research Inst, Reduit, MAURITIUS; 230-454-1061 ext 3125; 230-454-1971 (fax); pathology@msiri.intnet.mu 
Allard, S; Agric & Agri-Food Canada, Bldg 21 CE Farm, 960 Carling Ave, Ottawa, ONT K1A 0C6, CANADA; 613-759-1551; 613-759-6566 (fax) 
Alleman, M; 253 Mellon Hall, Duquesne University, Dept. Biol. Sci., Pittsburgh, PA USA; 412-396-1660; 412-396-5907 (fax); ALLEMAN@DUQ.EDU 
Allen; Division of Biological Sciences, 109G Tucker Hall, Univerisity of Missouri, Columbia, MO USA; 573 884 2496; allenjo@missouri.edu 

Altendorf, PR; Syngenta Seeds, 317 330th St, Stanton, MN USA; 507-645-7519 (fax); 507-663-7630; paul.altendorf@syngenta.com 
Alvarez-Venegas, R; Purdue Univ, Dept Biol Sci, West Lafayette, IN USA; 765-494-2506; 765-496-1496 (fax) 
Alvey, D; 237 Myrtle Drive, West Lafayette, IN USA; 765-567-2115; 765-567-4046 (fax) 
Amano, E; Biol Resources Res & Dev Centre, Fukui Prefectural Univ, 88-1, Futaomote, Awara-cho, Sakai-gun, Fukui-ken, 910-41, JAPAN; 81-776-77-1443; 81-776-77-1448 

(fax); amano@fpu.ac.jp 
Ambrose, B; UCSD-Bio 0116, 9500 Gilman Dr, La Jolla, CA USA; 619-534-2514; 619-534-7108 (fax); bambrose@jeeves.ucsd.edu 
Ananiev, E; Pioneer Hi-Bred Int'l Inc, 7300 NW 62nd Ave, PO Box 1004, Johnston, IA USA; 515-253-2477/5740; 515-270-3367 (fax); evgueni.ananiev@pioneer.com 
Anderson, John; Colorado State Univ, Biology Dept, Fort Collins, CO USA; 970-491-3348; 970-491-0649 (fax); janderso@lamar.colostate.edu 

Anderson, L; Colorado State Univ, Dept Biol, Fort Collins, CO USA; 970-491-6802; 970-491-6249 (fax); lorrie@lamar.colostate.edu 
Applied Biosystems; Library - Bldg. 700, 850 Lincoln Cntr. Dr., Foster City, CA USA 
Arbuckle, JA; Syngenta, 317 330th St, Stanton, MN USA; 507-663-7690; 507-645-7519 (fax); john.arbuckle@syngenta.com 
Arbuckle, S; 1520 St. Olaf Ave., Science Building, Rm 221, Northfield, MN USA 

Area Director; Midwest Area, USDA-ARS, 1815 N. University, Peoria, IL USA; 309-685-4011; 309-671-7228 (fax) 
Armstrong, C; Monsanto, GG4C, 700 Chesterfield Parkway West, Saint Louis, MO USA; 636-737-7229 (phone); charles.l.armstrong@monsanto.com 
Arpat, H; Ohio State University, OARDC, Dept of Agronomy, 1680 Madison Avenue, Wooster, OH USA; 330-263-2882; 330-263-3658 (fax) 
Arruda, P; Univ. Estadual de Campinas, Cidade Univ. Zeferino Vaz, Distrito de Barao Geraldo, Campinas - SP, BRAZIL; (192)398351; (192)394717 (fax) 

Arthur, WL; Life Cycle Information Management, Pioneer Hi-Bred Internat Inc, 7300 NW 62nd Ave, PO Box 1004, Johnston, IA USA; lane.arthur@pioneer.com 
Artim-Moore, L; Ciba-Ag Biotechn, PO Box 12257, Research Triangle Park, NC USA 
Arumuganathan, K; Univ of Nebraska, Ctr for Biotech, N308, Lincoln, NE USA; 402-472-4197; 402-472-3139 (fax) 
Assoc Gen Prod Mais; Route de Pau, 64121 Montardon Cedex, FRANCE 

Atanassov, A; Institute of Genetic Engineering, 2232 Kostinbrod 2, BULGARIA; 359.0721.2552; 359.721.4985 (fax) 
Auger, DL; South Dakota State University, Dept. of Biology and Microbiology, Box 2140D, Rm 251A NPB, Brookings, SD USA; 605-688-5624 (fax); 

donald_auger@sdstate.edu 
Avramova, Z; Purdue Univ, Lilly Hall, West Lafayette, IN USA; 317-434-9837; 317-496-1496 (fax); zavramov@bilbo.bio.purdue.edu 

Ayala-Osuna, J; Rua Dos Trabalhadores 906, 14870.000 Jaboticabal-SP, BRAZIL; 016-3220260; 016-3224275 (fax) 
Aycock, HS; Cornnuts Genetic Research, P.O. Box 215, Greenfield, CA USA; 831-674-3131; 831-674-5139 (fax); Harold.Aycock@kraft.com 
Ayers, JE; Dept Plant Pathology, 308 Buckhout Lab, Pennsylvania State Univ, University Park, PA USA; 814-865-7776; 814-863-7217 (fax); jea@psu.edu 
Azanza, F; Syngenta, Crop Genetic research, 12 Chemin de l'hobit, 31790 Saint-Sauveur, FRANCE; (33)5.62.79.98.09; (33)5.62.79.99.96 (fax); 

fermin.azanza@syngenta.com 
Bachman, M; Syngenta, 317 330th St, Stanton, MN USA; 507-645-7519 (fax); 507-645-7684 
Bai, Y; Inst. of Plant Physiol., 300 Fengling Road, Shanghai 200032, CHINA 
Bailey-Serres, J; Botany & Plant Sciences, Batchelor Hall, Univ. Calif. Riverside, Riverside, CA USA; 909-787-3738; 909-787-4437 (fax); SERRES@UCRAC1.UCR.EDU 

Baker, B; USDA, Plant Gene Expression Center, 800 Buchanan Street, Albany, CA USA; 510-559-5912; 510-559-5678 (fax); bbaker@garnet.berkeley.edu 
Baker, RF; UC Berkeley, Dept Plant Biol, 111 Koshland Hall, Berkeley, CA USA; 510-642-7948; 510-642-4995 (fax); rfb11@psu.edu 
Balint-Kurti, P; NCSU Dept of Plant Pathology, 3418 Gardner Hall, Box 7616, Raleigh, NC USA; (919) 515-3516 (phone); Peter_BalintKurti@ncsu.edu 
Ball, J; Dekalb Genetics, 62 Maritime Dr, Mystic, CT USA; 860-572-5274; 860-572-5282 (fax) 



38 
 

Ball, P; Dekalb Genetics, 62 Maritime Dr, Mystic, CT USA; 860-572-5265; 860-572-5282 (fax); pball@dekalb.com 
Banziger, M; CIMMYT, Lisboa 27, Apdo Postal 6-641, Mexico City 06600, DF, MEXICO; ++263(4)369120 (phone); ++263(4)301327 (fax); m.banziger@cgiar.org 
Bar-Zur, A; Moshava, P.O. Box 32, Yokneam 20600, ISRAEL; 972-4-989-4026; 972-4-985-3291 (fax) 

Barbazuk, WB; Donald Danforth Plant Sci Ctr, 975 North Warson Rd, Saint Louis, MO USA; 314-587-1278; 314-587-1378 (fax); BBarbazuk@danforthcenter.org 
Barbour, E; Pioneer Hi-Bred Internat., Inc., 7300 NW 62nd Ave., PO Box 1004, Johnston, IA USA 
Barkan, A; Institute of Molecular Biology, University of Oregon, Eugene, OR USA; 541-346-5145; 541-346-5891 (fax); abarkan@molbio.uoregon.edu 
Barker, T; Pioneer Hi-Bred Intl, 7300 NW 62nd Ave, PO Box 1004, Johnston, IA USA; 515-270-4312 (fax); 515-270-4312; thomas.barker@pioneer.com 

Barrett, B; Washington State Univ, 201 Johnson Hall, Crop & Soil Sci, Pullman, WA USA; 509-335-4838; 509-335-8674 (fax) 
Barros, MEC; PO Box 395, Pretoria, 0001, SOUTH AFRICA; 27-12-841-3221 
Barry, GF; Monsanto, 800 N Lindbergh Blvd, Saint Louis, MO USA; 314-694-1671 (fax); 314-694-5566 
Baskin, T; 109 Tucker Hall, Div. Biol. Sci., University of Missouri, Columbia, MO USA; 573-882-0173; BaskinT@missouri.edu 

Bass, HW; Dept Biol Sci, Biology Unit I, Chieftan Way, Florida State Univ, Tallahassee, FL USA; 850-644-9711; 850-644-0481 (fax); bass@bio.fsu.edu 
Basso, B; Centro Studi Biol Cell Molec Piante, CNR / Dipartimento di Biologia, Univ di Milano, Via Celoria, 26, Milano 20133, ITALY; 39-02-26604393; 39-02-26604399 (fax); 

barbara.basso@unimi.it 
Baszczynski, CL; Pioneer Hi-Bred International, Inc., 7250 N.W. 62nd Avenue, P.O. Box 552, Johnston, IA USA; (515)270-3693; (515)334-4729 (fax); 

chris.baszczynski@pioneer.com 
Bate, N; 7250 NW 62nd Ave, PO Box 552, Johnston, IA USA; 515-270-5991 
Bates, LS; Alteca Ltd., 731 McCall Road, Manhattan, KS USA; 913-537-9773; 913-537-1800 (fax) 
Bates, N; Pioneer Hi-Bred Internatl, 7250 NW 62nd Ave, PO Box 552, Johnston, IA USA; 515-270-5991; 515-334-4778 (fax) 

Batley, J; Agriculture Victoria, Plant Biotechn Centre, La Trobe University, Bundoora, Victoria 3086, AUSTRALIA; +61 (0) 3 94793618 (fax); +61 (0) 3 94795633; 
Jacqueline.Batley@dpi.vic.gov.au 

Bauer, M; Univ Missouri, 117 Tucker Hall, Columbia, MO USA; 573-882-9228; mjbc4b@mizzou.edu 
Bauer, PJ; Dept Plant Biology, 111 Koshland, Univ California, Berkeley, CA USA; 510-642-7948; 510-642-4995 (fax) 

Baumgarten, A; Univ Minnesota, 220 Biosciences Ctr, 1445 Gortner Ave, Saint Paul, MN USA; 612-624-8786; baum0217@maroon.tc.umn.edu 
Bayram, ME; Washington State Univ, 201 Johnson Hall, Crop & Soil Sci, Pullman, WA USA; 509-335-4838 
Baysdorfer, C; Biological Sciences, California State U, Hayward, CA USA; 510-885-3459; 510-888-4747 (fax) 
Beavis, WD; Nat Center for Genome Resources, 2935 E Rodeo Park Dr, Santa Fe, NM USA; 800-450-4854x4412; 505-995-4432 (fax); wdb@ncgr.org 

Becker, A; Univ Illinois, Department of Molecular & Integrative Physiology, Burrill Hall, 407 S. Goodwin Avenue, Urbana, IL USA; (217) 333-1734; aebecker@uiuc.edu 
Beckert, M; INRA Station D'Amelioration des Plantes, 63039 Clermont Ferrand, FRANCE; (33)73 624319; (33)73 624453 (fax); beckert@clermont.inra.fr 
Beckett, JB; 607 Longfellow Lane, Columbia, MO USA; 573-445-3472; 573-884-7850 (fax) 
Becraft, P; Zoology & Genetics/Agronomy Depts, 2116 Molecular Biology Bldg, Iowa State University, Ames, IA USA; 515-294-2903; 515-294-6755 (fax); 

becraft@iastate.edu 
Bedinger, P; Biology Dept, Colorado State Univ., Fort Collins, CO USA; 970-491-2879; 970-491-0649 (fax); bedinger@lamar.colostate.edu 
Beeghly, H; The J.C. Robinson Seed Co., 100 J.C. Robinson Blvd, PO Box A, Waterloo, NE USA; hbeeghly@jcrob.com 
Beijing Book Co. Inc.; Periodical Department - 12 COPIES, Sub. No. 660B0090, 701 E. Linden Ave., Linden, NJ USA; (908)862-0909; (908)862-4201 (fax) 

Belanger, FC; Dept of Crop Science, Cook College, Lipman Hall, Rutgers University, New Brunswick, NJ USA; 908-932-8165; belanger@aesop.rutgers.edu 
Belele, CL; Univ Arizona, 303 Forbes Bldg, Tucson, AZ USA; 520-621-7186 (fax); 520-621-8964; christi@ag.arizona.edu 
Bell, D; 304 Pearl St., Blissfield, MI USA; (517)486-3520; (517)486-2631 (fax) 
Benedum Library; Salem-Teikyo University, Salem, WV USA 

Benfey, PN; New York Univ, 1009 Main Bldg, 100 Wash Sq E, Dept Biol, New York, NY USA; 212-998-3961; 212-995-4204 (fax) 
Benito, MI; The Institute for Genomic Research, 9712 Medical Center Dr, Rockville, MD USA; 301-610-5963; 301-838-0208 (fax) 
Benner, M; Science and Technology Center, Rider University, 2083 Lawrenceville Rd, Lawrenceville, NJ USA; 609-895-5782 (fax); 609-896-5097; benner@rider.edu 
Bennett, MD; Jodrell Laboratory, Royal Botanic Gardens, Kew, Richmond, Surrey, TW9 3AB, UNITED KINGDOM; 44-1181-332-5000; 44-1181-332-5310 (fax); 

M.Bennett@rbgkew.org.uk 
Bennetzen, J; C426A Life Science Building, University of Georgia, Athens, GA USA; 706-542-3910 (fax); maize@uga.edu 
Bensen, RJ; Pioneer Hi-Bred Int'l Inc., 7300 NW 62nd Ave., P.O. Box 1004, Johnston, IA USA; 515-270-3645; 515-253-2149 (fax) 
Benson, DL; Biogemma, 4640 East State Road 32, Lebanon, IN USA; 765-482-9833; 765-482-9448 (fax); dirk.benson@biogemma.com 

Benzion, G; 303 W. Lanvale St., Baltimore, MD USA; 703-308-1119; benzion@USPTO.GOV 
Bercury, S; Univ Massachusetts, Dept Biol, Amherst, MA USA; 413-545-9622; 413-545-3243 (fax) 
Berger, D; ARS-Roodeplaat, Veg & Ornamental Plant Inst, Private Bag X293, Pretoria 0001, SOUTH AFRICA 
Bergquist, RR; 401 East Sixth Street, El Paso, IL USA; 309-527-6000 

Bergstrom, D; Biological Sciences, 101 Tucker Hall, University of Missouri, Columbia, MO USA; 573-882-1168; bergstrom@biosci.mbp.missouri.edu 
Bergstrom, GC; Dept. Plant Pathology, 316 Plant Science Bldg., Cornell University, Ithaca, NY USA; 607-255-7849; 607-255-4471 (fax); gcb3@cornell.edu 
Bergvinson, D; CIMMYT, Apdo. Postal #370, P.O. Box 60326, Houston, TX USA; 525-804-2004; 525-804-7558 (fax); d.bergvinson@cgiar.org 
Berke, T; Seminis Vegetable Seeds, 37437 State Hwy 16, Woodland, CA USA; 550-669-6119; 530-666-6791 (fax); terryberke@netscape.net 

Berlyn, M; Dept. of Biology, Yale University, New Haven, CT USA; 203-432-9997; 203-432-3854 (fax); mary@fetalpig.biology.yale.edu 
Bernal-L, I; Facultadde Quimica ,UNAM Ciudad Universitaria, Mexico City, DF MEXICO; 5622 5279; irmofel@servidor.unam.mx 
Bernardo, R; Dept Agron Plant Genetics, University of Minnesota, 411 Borlaug Hall, 1991 Buford Circle, Saint Paul, MN USA; 612-625-6282; 612-625-1268; 

berna022@umn.edu 

Bernot, J; Dept. of Biological Sciences, Duquesne University, Pittsburg, PA USA 
Bernstein, B; 4606 Plant Sciences, Univ Georgia, Athens, GA USA; 706-542-1954; bdb@arches.uga.edu 
Berthaud, J; UR 31 Centre ORSTOM, 911, Avenue Agropolis, BP 5045, 34032 Montpellier cedex, FRANCE; 33(0)467 41 6165; 33(0)467 54 7800 (fax); berthaud@ird.fr 
Bertoia, L; Inst Fitotecnico de Santa Catalina (UNLP), C.C.4 (1836) Llavallol, Buenos Aires, ARGENTINA; bertoia@agrarias.net 

Bertrand, RL; 14 E Cache La Poudre, Dept. of Biology, Colorado College, Colorado Springs, CO USA; (719)389-6402; (719)389-6940 (fax); rbertrand@cc.colorado.edu 
Betran, FJ; Dept Soil & Crop Sci, Texas A&M Univ, College Station, TX USA; 979-845-3469; 979-862-1931 (fax); javier-betran@tamu.edu 
Betzner, A; Groupe Limagrain Pacific P/L, GPO Box 475, Canberra ACT 2601, AUSTRALIA; 61 2 6125 8593 (fax); 61 2 6125 4011 
Bhat, V; Genetic Transformation Lab, ICRISAT, Patancheru, AP 502324, INDIA; 91-8455-82360; v.bhat@edumail.nic.in 

Bhattramakki, D; Pioneer Hi-Bred International, Inc., 7300 N.W. 62nd Avenue, Reid 33C, PO Box 1004, Johnston, IA USA; 515-270-3606; 515-270-3367 (fax); 
dinakar.bhattra@pioneer.com 

Bianchi, A; Ist Sper Cerealicoltura, Via Cassia 176, 00191 Rome, ITALY; 06-3295705; 06-3630-6022 (fax) 
BIBLIOTECA CENTRAL "G. GOIDANICH"; Facolta di Agraria, Via G. Fanin, 40, 40127 Bologna, ITALY; 39-051-2091510; 39-051-2091511 

Bicar, E; Iowa State Univ, Dept Agronomy, 1401 Agronomy Hall, Ames, IA USA; 515-294-0837 



39 
 

Biogemma; 5, Rue Saint-Germain l'AUxerrois, Paris, FRANCE; +33 155 349 400 (phone); +33 155 349 401 (fax) 
Biol Laboratories Library; Harvard University, 16 Divinity Ave, Cambridge, MA USA; 617-495-3944 
Biotechnicki Znanstveno; Poljoprivredni Institut, Juzno Predgrade 17, 31000 Osijek, CROATIA; 385 41 42 43 41; 385 41 42 04 12 (fax) 

Biradar, M; 320 ERML, Crop Sci, Univ. of Illinois, 1201 W. Gregory, Urbana, IL USA 
Birchler, J; Biological Sciences, Tucker Hall, University of Missouri, Columbia, MO USA; 573-882-4905; 573-882-0123 (fax); birchlerj@missouri.edu 
Bird, RM; 1211 Dogwood Lane, Raleigh, NC USA; 919-787-8452; rmckbird@earthlink.net 
Bjarnason, M; IM Aufeld 5, D-77815 Buehl, GERMANY; 49-7227-5691; 49-7227-5691 (fax); bjarnason@t-online.de 

Blakey, CA; Cooper Science Bldg, Dept. of Biology, Ball State University, Muncie, IN USA; 765-285-8820; 765-285-2351 (fax); ablakey@bsu.edu 
Blauth, S; Penn State, 302 Wartik Lab, University Park, PA USA; 814-863-7958; 814-863-1357 (fax) 
Bocanski, J; Faculty of Agriculture, Univ of Novi Said, 21000 Novi Sad, YUGOSLAVIA; bocanski@polj.ns.ac.yu 
Bodeau, J; PE Applied Biosystems, 384 Foster City Blvd, Foster City, CA USA; 650-638-6972; jbodeau@genscope.com 

Bogorad, L; Biol Labs, Harvard Univ, 16 Divinity Ave, Cambridge, MA USA; 617-495-4292; 617-495-4292 (fax); bogorad@biosun.harvard.edu 
Bohn, M; Deparment of Crop Sciences,, University of Illinois,, S-110 Turner Hall, 1102 S. Goodwin Ave., Urbana, IL USA; 217-244-2536; mbohn@uiuc.edu 
Bohnert, HJ; Depts. Crop Sciences and Plant Biology,, University of Illinois,, 190 ERML, MC 051,, 1201 W. Gregory Dr., Urbana, IL USA; 217-265-5475; hbohnert@uiuc.edu 
Bokde, S; 599 Laurel Ave. #3, Saint Paul, MN USA 

Bollman, K; Dept. of Biology, Plant Science Institute, University of Pennsylvania, Philadelphia, PA USA 
Bomblies, K; Genetics Dept, Doebley Lab, 445 Henry Mall, Univ Wisconsin, Madison, WI USA; 608-265-5804; 608-262-2976; kbomblies@students.wisc.edu 
Bommert, P; Cold Spring Harbor Laboratory, 1 Bungtown Road, Cold Spring Harbor, NY USA; 516-367-8369 (phone); bommert@cshl.edu 
Bommineni, VR; Athenix Corp, 2202 Ellis Road, Suite B, Durham, NC USA; 919-281-0929; 919-281-0901 (fax); vbommineni@athenixcorp.com 

Bongard-Pierce, DK; Dept Molec Biology, Wellman 11, Massachusetts General Hosp, Boston, MA USA; 617-726-5938; 617-726-6893 (fax); 
BONGARD@MOLBIO.MGH.HARVARD.EDU 

Bonjean, A; LIMAGRAIN Agr-Industry Div, D.D.S., B.P. 1 -63270, Chappes, FRANCE 
Borovskii, GB; Siberian Inst Plant Physiol Biochem, P.O. Box 1243, Irkutsk-33, 664033, RUSSIA; root@sifibr.irkutsk.su 

Bosch, L; Escola Superior d'Agricultura, Comte d'Urgell, 187, 08036 Barcelona, SPAIN; 3-4304207; 3-4192601 (fax) 
Boston, RS; Box 7612, Dept Botany, North Carolina State Univ, Raleigh, NC USA; (919)515-3390; (919)515-3436 (fax); boston@unity.ncsu.edu 
Bouchard, RA; College of Wooster, Chemistry Dept., Wooster, OH USA; 330-263-2433; 330-263-2378 (fax); rbouchard@acs.wooster.edu 
Bowen, B; Lynx Therapeutics, Inc, 25861 Industrial Boulevard, Hayward, CA USA; 510-670-9441; 510-670-9302 (fax) 

Boyer, CD; Dept. of Horticulture, Oregon State University, Ag & Life Sciences 4017, Corvallis, OR USA; 503-737-5474 
Boyer, JS; College of Marine Studies, Univ of Delaware, 700 Pilottown Rd., Lewes, DE USA 
Brading, P; Syngenta Wheat Improve Ctr, Norwich Research Park, Norwich, NR4 7UH Norfolk, UNITED KINGDOM; 44 0 1603 252699 (fax); 44 0 1603 252600 
Brar, GS; Monsanto Co., 8520 University Green, P.O. Box 620999, Middleton, WI USA; 608-821-3483; 608-836-9710 (fax) 

Braun, D; Department of Biology, 208 Mueller Lab, Pennsylvania State University, University Park, PA USA; 814-865-9131; dmb44@psu.edu 
Braun, EL; Department of Zoology, University of Florida, Gainesville, FL USA; 352-392-3704 (phone); ebraun@zoo.ufl.edu 
Bray, J; ProdiGene, 101 Gateway Blvd Ste 100, College Station, TX USA; 979-690-9527 (fax); 979-690-8537; jbray@prodigene.com 
Brekke, M; Iowa State University, 2104 Molecular Biology Building, Ames, IA USA; 515-294-0022 (phone); 515-294-6755 (fax); mbrekke@iastate.edu 

Brendel, V; Iowa State Univ, Dept Zoology and Genetics, 2112 Molecular Biology Bldg, Ames, IA USA; 515-294-9884; 515-294-6755 (fax); vbrendel@iastate.edu 
Breto, P; Pioneer Hi-Bred Int. Inc., 7300 NW 62nd Ave., PO Box 1004, Johnston, IA USA 
Brettell, R; CSIRO, Tropical Ecosystems Research Centre, Private Bag 44, Winnellie NT 0822, AUSTRALIA; 61-8-8944-8486 
Bretting, PK; USDA/ARS, NPS, 5601 Sunnyside Ave., Bldg. 4, Room 2212, Beltsville, MD USA; 301-504-5541; 301-504-6191 (fax); pkb@ars.usda.gov 

Brettschneider, R; Univ Hamburg-Allgemeine Bot, Ohnhorststr 18, 22609 Hamburg, GERMANY; 49-40-42876-384; 49-40-42876-503 (fax); brettsch@botanik.uni-hamburg.de 
Brewbaker, J; Horticulture, Univ of Hawaii, 3190 Maile Way, Honolulu, HI USA; 808-956-7985; 808-956-3894 (fax); brewbake@Hawaii.Edu 
Brewer, N; 7250 NW 62nd Avenue, P.O. Box 552, Johnston, IA USA; Nathan.Brewer@pioneer.com 
Briggs, K; Pioneer Hi-Bred Internat Inc, Trait and Technol Development, 7300 NW 62nd Ave PO Box 1004, Johnston, IA USA; 515-254-2623; 515-254-2619 (fax) 

Briggs, RW; 112 Hunt St., Towanda, IL USA; 309-728-2187 (fax); 309-728-2187; bbriggs@frontiernet.net 
Briggs, S; Diversa Corporation, 4955 Directors Place, San Diego, CA USA; 858-526-5220; 858-526-5770 (fax); sbriggs@diversa.com 
British Library; Attn: Stephen Forbes, Acquisitions Unit (DSC-G0), British Library, Boston Spa, Wetherby, West Yorkshire LS23 7BQ, UNITED KINGDOM; 01937 546504; 

01937 546176 (fax); stephen.forbes@bl.uk 

Britt, A; Section of Plant Biology, U of CA, Davis, CA USA; 916-752-0699; 916-752-5410 (fax); abbritt@ucdavis.edu 
Brockman, LL; Cargill Hybrid Seeds, 2600 W. Galena Blvd, Aurora, IL USA; 630-801-2352 
Brouwer, CR; Bioinformatics, CuraGen Corporation, 555 Long Wharf Drive, 9th Floor, New Haven, CT USA; 203-974-6405; 203-401-3368 (fax) 
Brovko, FA; Inst Bioorgan Chem, Russian Acad Sci, Science Avenue b.6, Pushchino 142292, Russia, Puschino 142290, RUSSIA; brovko@fibkh.serpukhov.su 

Brown, D; Dept of Biology, Bishops University, Lennoxville J1M 1Z7 Quebec, CANADA; 819-822-9632; 819-822-9661 (fax) 
Brown, RL; USDA/ARS/SRRC, 1100 Robert E. Lee Blvd, New Orleans, LA USA; 504-286-4359; 504-286-4419 (fax) 
Browne, C; Curtis Hall, University of Missouri, Columbia, MO USA; 573-882-7616; cbrowne@socketis.net 
Bruce, WB; Pioneer Hi-Bred International, Inc., 7300 NW 62nd Ave., P.O. Box 1004, Johnston, IA USA; 515-270-4167; (515)270-3367 (fax); wes.bruce@pioneer.com 

Bruggemann, E; Pioneer Hi Bred Intl, 7250 NW 62nd Ave, PO Box 1000, Johnston, IA USA; 515-270-4143; 515-334-4788 (fax); edward.bruggemann@pioneer.com 
Brutnell, TP; Boyce Thompson Inst, Tower Rd, Ithaca, NY USA; 607-254-1242 (fax); 607-254-8656; tpb8@cornell.edu 
Bubeck, D; Pioneer Hi-Bred Intern'l, Inc., 7300 N.W. 62nd Ave, Johnston, IA USA; 515-270-3480 (phone); 515-270-4312 (fax); david.bubeck@pioneer.com 
Buckler, CS; Dept Statistics, North Carolina State Univ, Box 8203, Raleigh, NC USA 

Buckler, E; Institute for Genomic Diversity, Cornell University, 159 Biotechnology Bldg, Ithaca, NY USA; (607) 255-4520; (607) 255-6249 (fax); esb33@cornell.edu 
Buckner, B; Div. Science, Magruder Hall, Truman State Univ, 100 East Normal, Kirksville, MO USA; 660-785-4083 (phone); 660-785-4045 (fax); bbuckner@truman.edu 
Buell, CR; The Institute for Genomic Research, 9712 Medical Center Dr, Rockville, MD USA; 301-838-0208 (fax); 301-838-3558; rbuell@tigr.org 
Bueter, B; Swiss Federal Inst. Sci. (ETH) Zurich, Inst. Plant Sci., ETH - Eschikon 33, CH - 8315 Lindau, SWITZERLAND; 41-52-33-92-83; 41-52-33-27-06 (fax) 

Buhinicek, I; Bc Institute for Breeding and Production of Field Crops, Marulicev trg 5/I, 10000 Zagreb, CROATIA; +385 1 2760 085; +385 1 2760 323 (fax); ibuhinicek@bc-
institut.com 

Bullock, WP; Garst Seeds Company, 2369 330th St, P.O. Box 500, Slater, IA USA; 515-685-5116; 515-685-5080 (fax); paul.bullock@garstseedco.com 
Bunner, A; Dept Zool & Genet, Friley 3525 Lowe, Iowa State Univ, Ames, IA USA; 515-572-5242; 515-294-0345 (fax) 

Bureau, TE; Dept. of Genetics, University of Georgia, Athens, GA USA 
Burr, B; Biology Dept, Brookhaven National Lab, Bldg 463, Upton, NY USA; 631-344-3396; 631-344-3407 (fax); burr@bnl.gov 
Burr, F; Brookhaven National Lab, Biol Dept, Bldg 463, Upton, NY USA; 631-344-3396; 631-344-3407 (fax); burr@bnl.gov 
Bushman, BS; 302 Curtis Hall, Univ Missouri, Columbia, MO USA; 573-882-2033 

Butler, GE; Department of Plant Sciences, 303 Forbes Hall, University of Arizona, Tucson, AZ USA; 520-626-3824; (520)621-7186 (fax); ebutler@ag.arizona.edu 



40 
 

Butler, L; 303 Forbes Hall, Department of Plant Sciences, University of Arizona, Tucson, AZ USA; 520-626-2632; (520)621-7186 (fax); loub@ag.arizona.edu 
Butnaru, G; Univ Stiinte Agricole A Banatului, Disciplina de Genetica, C. Post 136, O.P. 1, Timisoara 1900, ROMANIA; 40.56.141424; 40.56.200296 (fax) 
Butron, A; Mision Biologica de Galicia (CSIC), Pontevedra, SPAIN; 34 986 854800 (phone); 34 986 841362 (fax); abutron@mbg.cesga.es 

Byrne, M; Cold Spring Harbor Laboratory, PO Box 100, 1 Bungtown Rd, Cold Spring Harbor, NY USA; 516-367-8836; 516-367-8369 (fax); byrne@cshl.org 
Byrne, P; Dept Soil and Crop Sci, Colorado State Univ, Fort Collins, CO USA; 970-491-6985; 970-491-0564 (fax); pbyrne@lamar.colostate.edu 
Cabulea Iancu, I; Library, Agric Res Station, Str. Agriculturii 27, Turda R03350, ROMANIA; 040-064-311680; 040-064-311792 (fax) 
Cai, H-W; Japan Grass-Farm Forage Seed Assoc, 388-5 Higashiakata, Nishinasuno, Tochigi 329-2742, JAPAN 

Caldwell, EEO; 4505 Regal Ave NE, Cedar Rapids, IA USA; 319-378-8636 
Calgene Inc; Information Center, 1920 Fifth Street, Davis, CA USA; (530)753-6313; (530)792-2453 (fax) 
Camara-Hernandez, J; Altolaguirre 1295, Buenos Aires 1427, ARGENTINA; 54-1-521-6464; 54-1-522-1687 (fax) 
Camargo, LEA; Depto. Fitopatologia -ESALQ/USP, C.P. 09, 13418-900 Piracicaba-SP, BRAZIL; 55-194-294124; 55-194-344839 (fax); leacamar@carpa.ciagri.usp.br 

Campbell, WH; Dept. of Biological Sciences, Michigan Technological Univ., 1400 Townsend Drive, Houghton, MI USA; 906-487-2214; 906-487-3355 (fax); 
WCAMPBEL@MTU.EDU 

Camussi, A; Genetic Unit - Fac of Agriculture, Via S. Bonaventura 13, I-50129 Firenze, ITALY 
Cande, WZ; Dept of Molec & Cell Biology, Box 341 LSA, Univ of California, Berkeley, CA USA; 510-642-1669; 510-643-6791 (fax); zcande@uclink4.berkeley.edu 

Candela, H; Plant Gene Expression Center, 800 Buchanan Street, Albany, CA USA; hcandela@berkeley.edu 
Cao, H; Iowa State Univ, 2154 MBB, Ames, IA USA; 515-294-8202; 515-294-0453 (fax) 
Cao, J; B420 Agronomy Hall, Iowa State Univ, Ames, IA USA; 515-294-1659; 515-294-2299 (fax); juncao@iastate.edu 
Caren, J; Univ of Florida, Box 110690 Horticultural Sci, Gainesville, FL USA; 352-392-1928x314; JCAREN@nersp.nerdc.ufl.edu 

Carey, C; Dept Biol, 303 Forbes Hall, Univ Arizona, Tucson, AZ USA; 520-621-8964; 520-621-7186 (fax) 
Cargill Inc; A Balbarani/Seed Division, RUTA 188-KM.77, 2700 Pergamino, Bs As, ARGENTINA; (54-477)33210; (54-477)33243 (fax) 
Cargill Inc.; Info Center Library, P.O. Box 5670, Minneapolis, MN USA; 612-742-6062 (fax); 612-742-6498 
Carlson, LA; 7 North Winthrop Street, Saint Paul, MN USA; 612-738-8812; lac1357@attbi.com 

Carlson, SJ; Univ of Florida, Plant Pathology Dept, Gainesville, FL USA; 352-392-1792; 352-392-6532 (fax); sujcarl@nervm.nerdc.ufl.edu 
Carlson, WR; Dept. of Biol. Sci., University of Iowa, Iowa City, IA USA; (319)335-1316; (319)335-3620 (fax); wrcarlsn@aol.com 
Carson, C; Paternity Testing Corporation, 3501 Berrywood Drive, Columbia, MO USA; 573-445-7435 (phone); carson@ptclabs.com 
Carson, ML; USDA-ARS Cereal Disease Lab, Univ. of Minnesota, 1551 Lindig Street, Saint Paul, MN USA; (612) 625-6299; (651) 649-5054; mcarson@umn.edu 

Cartinhour, S; USDA-ARS & Dept Plant Breeding, 252 Emerson Hall, Cornell Univ, Ithaca, NY USA; 607-255-8091; 607-255-6683 (fax); scartinh@greengenes.cit.cornell.edu 
Cartwright, H; Univ California, 9500 Gilman Dr, Rm 3125 M2B, Biology 0116, La Jolla, CA USA; 858-534-7108 (fax); 858-822-2558; heatherc@biomail.ucsd.edu 
Casa, A; Cornell Univ, 147 Biotechnology Bldg, Ithaca, NY USA; 607-254-4849; 607-255-6249 (fax); sem30@cornell.edu 
Cassab, GI; PO Box 510-3, National Univ Mexico, Cuernavaca, Morelos 62250, MEXICO; 52-73-29-16-60; 52-73-13-99-88 (fax); gladys@ibt.unam.mx 

Causse, M; Station Genet Amelior Fruits et Legumes, INRA, BP 94 - 84143, 84143 Montfavet - Cedex, FRANCE; 33 (0) 4 32 72 28 04; 33 (0) 4 32 72 27 02 (fax); 
MCausse@avignon.inra.fr 

Cebeco Zaden B V; P. O. Box 10000, Vijfhoevenlaan 4, 5250 GA Vlijmen, NETHERLANDS; 31-4108-88555; 31-4108-88600 (fax) 
Central Agric Library; 42 95 Internat Exch Dept, Bul. Lenin 125, Block 1, 1040 Sofia, BULGARIA 

Central Sci Agric Library Raskhn; Foreign Pub Acq/Exh Dept., Orlikov Bystreet, 3, 107139, Moscow, B-139, RUSSIA 
Cervantes-Cervantes, M; Lehman College, CUNY, Dept Biol Sci, Davis Hall 131, 250 Bedford Park Blvd W, Bronx, NY USA; 718-960-4994; 718-960-8236 (fax); 

mcclc@cunyvm.cuny.edu 
Chalyk, S; 12 Goldfinch, Apt. 408, North York, Toronto, Ontario CANADA; 416 636 5790; schalyk@hotmail.com 

Chandler, V; Dept Plant Sciences, 303 Forbes Hall, University of Arizona, Tucson, AZ USA; 520-626-8725; 520-621-7186 (fax); chandler@ag.arizona.edu 
Chandrakanth, E; Crop Biotechnology Center, Texas A&M Univ, College Station, TX USA; 979-260-4563; emani@tamu.edu 
Chang, CH; Pioneer Hi-Bred Internatl, 7300 NW 62nd Ave, PO Box 1004, Johnston, IA USA; 515-253-2233; 515-253-2619 (fax); shawn.chang@pioneer.com 
Chang, M; BASF Plant Science, LLC, ExSeed Genetics, 2901 South Loop Dr., Bldg 3 Suite 3800, Ames, IA USA; (515)296-5345/0977; 515-296-5349 (fax); changm@basf-

corp.com 
Chang, SC; 13, LN36, Chung Shan Rd., Chiayi, ROC, TAIWAN; 05-278-4603 
Changsa Inst Modern Agric; Academia Sinica, Library, P.O. Box 10, Hunan 410125, CHINA 
Chao, S; USDA-ARS-Western Regional Research Ctr, 800 Buchanan St, Albany, CA USA 

Char, B; Plant Gene Expression Center, 800 Buchanan, Albany, CA USA 
Charcosset, A; INRA, Station de Genetique Vegetale, Ferme du Moulon, Gif sur Yvette 91190, FRANCE; 33-1-69-33-23-40 (fax); 33-1-69-33-23-35; charcos@moulon.inra.fr 
Charles, B; #127423, ASPC Tucson, PO Box 24403, Rincon Unit 7-B-6, Tucson, AZ USA 
Charles, FS; 1316 Hillshire Meadow Dr, Matthews, NC USA 

Charlton, W; Rodney Porter Building, Dept. of Plant Sciences, University of Oxford, South Parks Road, Oxford, OX1 3RB, UNITED KINGDOM; 44-1865-275814; 44-1865-
275805 (fax) 

Chase, CD; Horticultural Sciences Dept., 1143 Fifield Hall, Univ of Florida, Gainesville, FL USA; 352-392-1928x316; 352-392-6479 (fax); ctdc@mail.ifas.ufl.edu 
Chase, SS; Chase Road, P.O. Box 193, Shokan, NY USA; 845 657 2392 (phone); sschase@aol.com 

Chaudhuri, S; Monsanto, 1920 5th St, Davis, CA USA; 530-792-2318; 530-972-2453 (fax) 
Chen, F; Dept. Plant Industry, Natl. Pingtung Univ. Sci. & Tech., Neipu, Pingtung 91201, TAIWAN; 886-8-774-0267; 886-8-774-0371 (fax); furechen@mail.npust.edu.tw 
Chen, J; Institute of Molec Biol, Academia Sinica, Taipei 11529, TAIWAN; 011-8862-2789-9208; 011-8862-2782-6085 (fax); mbjchen@ccvax.sinica.edu.tw 
Chen, J; AgReliant Genetics LLC, Lebanon, IN USA; 765-482-9448 (fax); 765-482-9833; jialiang.chen@agreliantgenetics.com 

Chen, M; Inst Genetics Devel Biol, Chinese Acad Sci, Anwan, Datun Road 917 Building, Beijing 100101, CHINA; (10)6483-7087; mschen@genetics.ac.cn 
Chen, S; Academia Sinica, Institute of Genetics, Datun Road, Andingmen Wai, Beijing,100101, CHINA 
Chen, W; Dept. of Agronomy, Henan Agric. University, ZhengZhou 450002, CHINA 
Chen, Z; Louisiana State Univ, Dept Plant Path & Crop Physiol, 1100 Robert E Lee Blvd, PO Box 19687, New Orleans, LA USA; 504-286-4345; 504-286-4419 (fax) 

Cheng, K; Yunnan Academy of Agricultural Sciences, Kunming, Yunnan 650205, CHINA 
Cheng, PC; Advanced Microscopy and Imaging Lab, Dept Elect Comp Eng, 201 Bell Hall, State University of New York at Buffalo, Buffalo, NY USA; (716)645-3868; 

(716)645-3868 (fax) 
Cheng, RY; Nankai University, Biology Division, Plant Molecular Biology Dept., Tianjin 300071, CHINA 

Chernov, AA; Institute of Genetics, Acad Sci Mold Repub, Kishinev, MOLDOVA 
Chikwamba, R; Iowa State Univ, G503 Agronomy Hall, Ames, IA USA; 515-294-8832; 515-294-3163 (fax); rchikwam@iastate.edu 
Chilton, WS; Dept of Botany, Box 7612, N. C. State University, Raleigh, NC USA; (919)515-3792; (919)515-3436 (fax); schilton@unity.ncsu.edu 
Chin, E; Garst Seeds Co, Hwy 210, PO Box 500, Slater, IA USA; 800-831-6630x5229; 515-685-5080 (fax); Emily.Chin@GarstSeedCo.com 

Choe, B; Agronomy Dept, College of Agriculture, Chungnam National University, Dae-Jon 305-764, KOREA; KOREA-042-821-5723; 82-42-823-8050 (fax) 



41 
 

Choffnes, D; Univ Berkeley, 111 Koshland Hall, Berkeley, CA USA; choffnes@nature.berkeley.edu 
Choi, J; Univ of Florida, 2204 Fifield Hall, Gainesville, FL USA; 352-392-1928 x314; 352-392-6479 (fax) 
Choi, K; Dept. of Corn Breeding, Upland Crop Div., Crop Experiment Station, Suwon, KOREA; (0331)292-3823; (0331)292-4560 (fax) 

Chojecki, J; Plant Bioscience Limited, Norwich Research Park, Colney Lane, Norwich NR4 7UH, UNITED KINGDOM; 44-(0)1603-456500; 44-(0)1603-456552 (fax); 
ajsc@pbltechnology.com 

Chomet, P; DeKalb Plant Genetics/Monsanto, 62 Maritime Drive, Mystic, CT USA; 860-572-5224; 860-572-5282 (fax); Paul.Chomet@Monsanto.com 
Chongkid, B; Dept. of Agricultural Technology, Fac. of Science & Technology, Thammasat Univ., Rangsit Campus, Pathum Thani 12121, THAILAND; 5160020-39 ext. 1712, 

1713; 5160963 (fax) 
Chopra, S; Department of Crop and Soil Sciences, 116 ASI Building, Penn State University, University Park, PA USA; 814-863-7043 (fax); 814-865-1159; sic3@psu.edu 
Choubey, R; Indian Grassl & Fodder Res Inst, Pahuj Dam, Jhansi-Gwalior Road, Jhansi-284003 (U.P.), INDIA; 0517-440908 
Chourey, PS; USDA-ARS, Plant Pathology Department, University of Florida, Gainesville, FL USA; 352-392-2806; 352-392-6532 (fax); pschourey@ifas.ufl.edu 

Choy, M; Dept Plant Microbial Biol, PO Box 13625, Univ California, Berkeley, CA USA; 510-642-7918; choymy@nature.berkeley.edu 
Christensen, DW; Syngenta, 317 330th St, Northfield, MN USA; 507-645-7519 (fax); 507-663-7619 
Christensen, T; Botany & Plant Path Dept, 2082 Cordley Hall, Oregon State Univ, Corvallis, OR USA; 541-737-5295; 541-737-3573 (fax) 
Chuck, G; 4174 3rd Ave #18, Univ California, San Diego, CA USA; 858-534-7108 (fax); 858-534-2514; gchuck@nature.berkeley.edu 

Chughtai, SR; Maize Program, NARC, P.O. NIH, Islamabad, PAKISTAN; (051)241534; 51-812968 (fax) 
Chumak, N; Krasnodar Agr Res Inst Lukyanenko, Krasnodar 350012, RUSSIA; 226985 
Ciba-Geigy Corp; Library, P.O. Box 12257, Research Triangle Park, NC USA; (919)541-8539; (919)541-8585 (fax) 
Cicek, M; Dept Biology, Virginia Tech, Blacksburg, VA USA; 540-231-8951; 540-231-9307 (fax); mcicek@vt.edu 

Ciceri, P; Biology Dept 0116, UCSD, 9500 Gilman Dr, La Jolla, CA USA; 619-534-2514; 619-536-7108 (fax); pciceri@biomail.ucsd.edu 
Cigan, AM; Pioneer Hi-Bred Internatl, 7300 NW 62nd Ave, Box 1004, Johnston, IA USA; 515-270-3904; 515-270-3367 (fax); mark.cigan@pioneer.com 
CIMMYT Library; Apdo. Postal 6-641, 06600 Mexico, D. F., MEXICO; 52-55-5804-7558/7559 (fax); 52-55-5804-2004; Direct from US 650-833-6655; e.orozco@cgiar.org 
CIRAD; M. Marchand, TA 70/16, 73 Rue Jean-Francois Breton, F 34398 Montpellier Cedex 5, FRANCE 

Clancy, M; Univ of Florida, Fifield Hall, PO Box 110690, Gainesville, FL USA; 352-392-1928 x314; 352-392-5653 (fax); clancy@gnv.ifas.ufl.edu 
Clark, JK; Dept. of Biology, Starcher Hall, University of North Dakota, Box 9019, Grand Forks, ND USA; (701)777-2621; (701)777-2623 (fax); janice_clark@und.nodak.edu 
Clark, R; 5210 Genetics, 445 Henry Mall, Madison, WI USA; 608-262-2976 (fax); 608-262-5804 
Clayton, K; Dow Agrosciences, 9330 Zionsville Rd, Bldg 306-C2-833, Indianapolis, IN USA; 317-337-3842; 317-337-5989 (fax); kaclayton@dow.com 

Close; Dept. Bot. & Plant Sci., Univ. of California Riverside, Riverside, CA USA; 909-787-3318; 909-787-4437 (fax); timothy.close@ucr.edu 
Close, P; 4010 Thornwood Dr, Columbia, MO USA; 573-214-3000; pclose@columbia.k12.mo.us 
Clutter, M; BIO/BIO, National Science Foundation Room 605N, 4201 Wilson Blvd., Arlington, VA USA; 703-292-1400; mclutter@nsf.gov 
Cobb, BG; Texas A&M Univ, Dept Horticulture, College Station, TX USA; 979-845-5615; 979-845-0627 (fax); gregcobb@tamu.edu 

Cocciolone, S; ExSeed Genetics, 2901 S. Loop Dr. Bldg. 3, Suite 3800, Ames, IA USA; 515-296-0929; 515-296-5349 (fax); coccios@basf-corp.com 
Coe, E, Jr; USDA-ARS, 202 Curtis Hall, University of Missouri, Columbia, MO USA; 573-882-2768; 573-884-7850 (fax); coee@missouri.edu 
Coelho, C; 211 Forbes Bldg, Rm 303, Univ Arizona, Tucson, AZ USA; 520-621-9254; coelho@ag.arizona.edu 
Coelho, M; BASF Plant Sciences, LLC, 26 Davis Drive, Research Triangle Park, NC USA; 919 547 2906 (phone); 919 547 2482 (fax); mike.coelho@basf.com 

Colasanti, JJ; Department of Molecular and Cellular Biology, University of Guelph, Guelph, Ontario Canada; 519-824-4120; jcolasan@uoguelph.ca 
Colbert, T; Pioneer Hi-Bred International, Inc., Princeton Research Center, RR1, Box 90A, Princeton, IN USA; Terry.Colbert@pioneer.com 
Coleman, C; Dept Botany & Range Sci, Brigham Young Univ, Provo, UT USA; 801-378-3784; 801-378-7499 (fax); cec3@email.byu.edu 
Colleoni, C; Iowa State Univ, 2154 Molec Biol Bldg, Ames, IA USA; 515-294-0453 (fax); 515-294-8202; colleoni@iastate.edu 

Cone, KC; Biological Sciences, University of Missouri, Columbia, MO USA; 573-882-2118; 573-882-0123 (fax); ConeK@missouri.edu 
Conner, J; Dept Biol Environ Sci, Univ Tenn Chattanooga, 615 McCallie Ave, Chattanooga, TN USA; 423-755-4341; 423-785-2285 (fax) 
Consonni, G; Dipart Fisioll e Chim Agraria, Univ di Milano, Via Celoria 2, 20133 Milan, ITALY; 39.02.2663057 (fax); 39.02.26607212; gabriella.consonni@unimi.it 
Cook, WB; Biology Department, Midwestern State University, 3410 Taft Blvd., Wichita Falls, TX USA; 940-397-4192; 940-397-4442 (fax) 

Cooper, J; Univ of Missouri, 105 Tucker Hall, Columbia, MO USA; 573-882-4871; 573-882-0123 (fax) 
Cooper, PS; Univ. of Missouri, Div. of Biological Science, Columbia, MO USA; 573-882-1168; 573-882-0123 (fax); cooper@biosci.mbp.missouri.edu 
Coors, JG; Department of Agronomy, University of Wisconsin, 1575 Linden Drive, Madison, WI USA; 608-262-7959; jgcoors@facstaff.wisc.edu 
Corcuera, RV; Inst Fitotec de Santa Catalina, Garibaldi 3400, Llavallol, Buenos Aires, ARGENTINA; 54 11 42820233 (fax); 54 11 42820233; Yuxkan@hotmail.com 

Corke, H; 45 Highwest, 142 Pokfulam Road, Hong Kong, HONG KONG; 011 852 2859 2820; 011 852 2858 3477 (fax) 
Corley, S; Univ Oxford, Dept Plant Sci, South Parks Rd, OX1 3RB Oxford, UNITED KINGDOM; 44 0 1865 275030 
Cormack, J; Monsanto, 62 Maritime Dr., Mystic, CT USA; (860) 572-5239; (860) 572-5240 (fax) 
Cornu, A; Sta d'Amelior des Plantes, B V 1540, 21034 Dijon, FRANCE; 80-63-3159; 80-63-3263 (fax) 

Cortes-Cruz, M; Waksman Institute, Rutgers University, Piscataway, NJ USA; (732) 445-0072; moises@waksman.rutgers.edu 
Costa, LM; Univ Oxford, Dept Plant Sci, South Parks Rd, OX1 3RB Oxford, UNITED KINGDOM; 0044 1865 275819; liliana.costa@plants.ox.ac.uk 
Costich, D; Boyce Thompson Institute for Plant Research Tower Road, Ithaca, NY USA; 607-254-1349 (phone); 607-254-1242 (fax); dc58@cornell.edu 
Cota, C; Lehman College, CUNY, Dept Biological Sci, Bronx, NY USA; 718-960-8236 (fax); 718-960-4994 

Courtney, E; 101 Tucker Hall, Univ Missouri, Columbia, MO USA; 573-882-1168 
Cowan, CR; Univ California-Berkeley, 345 LSA, Berkeley, CA USA; 510-643-8277; 510-643-6791 (fax) 
Cowperthwaite, M; Rutgers Univ, Waksman Inst, Piscataway, NJ USA; 732-445-5735 (fax); 732-445-6247 
Crane, VC; Trait and Technology Development, Pioneer Hi-Bred International, Inc., 7300 N. W. 62nd Ave, Box 1004, Johnston, IA USA; (515)270-3645; (515)253-2149 (fax); 

virginia.crane@pioneer.com 
Crawford, M; Monsanto, 3302 SE Convenience Blvd, Ankeny, IA USA; 515-963-4242 (fax); 515-963-4215 
Creech, RG; Plant & Soil Sciences, Box 9555, Mississippi State University, Mississippi State, MS USA; 601-325-2699; 601-325-8742 (fax); rgcreech@ra.msstate.edu 
Cross, JM; 1143 Fifield Hall, Univ Florida, Gainesville, FL USA; 352-392-1928; 352-392-6479 (fax) 

CSR; Current Serial Records - CSR, Room 002 (copy 2), 10301 Baltimore Blvd, Beltsville, MD USA 
Cui, C; Dow Agrosciences, 9330 Zionsville Rd, Indianapolis, IN USA; 317-337-3599; 317-337-5989 (fax) 
Cui, X; Iowa State Univ, B420 Agronomy, Ames, IA USA; 515-294-1659; 515-294-2299 (fax) 
Cummings, DP; Dekalb Genetics Corporation, P.O. Box 367, 908 North Independence, Windfall, IN USA; 317-945-7125; 317-945-7152 (fax) 

Curlee, K; 9330 Zionsville Road, Building 306/office 1A-180, Indianapolis, IN USA; 317-337-5972; kcurlee@dow.com 
Currie, R; SWREC, 4500 E. Mary, Garden City, KS USA; 316-276-8286; 316-276-6028 (fax); RCURRIE@OZNET.KSU.EDU 
Dai, JR; 2, Yuanmingyuan West St., Beijing 100094, CHINA; 62892571; 0086-1-62891023 (fax) 
Daido, H; Nat Inst Livestock Grassl Sci, Senbonmatsu, Nishinasuno, Tochigi, JAPAN; 81-287-37/7551; 81-287-36-6629 (fax); hdaido@affrc.go.jp 

Damerval, C; Station de Genetique Vegetale, Ferme du Moulon, 91190 Gif Sur Yvette, FRANCE; (1)01 69 33 23 66; 33(1)01 69 33 23 40 (fax) 



42 
 

Damon, S; Syngenta Seeds, Inc.,, 4133 E. County Road O, Janesville, WI USA; steve.damon@syngenta.com 
Dan, Y; Monsanto700 Chesterfield Pkwy, N GG4B, Chesterfield, MO USA; 636-737-6567 (fax); 636-737-5309 
Danilevskaya, O; Pioneer Hi-Bred Internatl, 7250 NW 62nd Avenue, PO Box 552, Johnston, IA USA; 515-270-4128; 515-334-4788 (fax); olga.danilevskaya@pioneer.com 

Dankov, T; 93-Tzaz Iwan Assen II Str., Sofia 1124, BULGARIA; 43-82-73; nedeva@biofac.uni-sofia.bg 
Dannenhoffer, J; Central Michigan Univ, Dept of Biology, 217 Brooks Hall, Mt. Pleasant, MI USA; 517-774-2509 
Daohong, X; Maize Research Institute, Jilin Acad., 5 W. Xing Hua Street, Gongzhuling, Jilin, P.R. 13610, CHINA; (86)-04441-215179; (86)-04441-214884 (fax) 
Darrah, L; 110A Curtis Hall, University of Missouri, Columbia, MO USA; 573-882-2349; 573-884-7850 (fax) 

Davis, DW; 101 Tucker Hall, Univ Missori, Columbia, MO USA; 573-884-0123 (fax); 573-882-1168; DavisDo@missouri.edu 
Davis, G; Division of Plant Sciences, 1-31 Agriculture Building, University of Missouri-Columbia, Columbia, MO USA; 573-882-1469 (fax); 573-882-9228; 

DavisGe@missouri.edu 
Dawe, RK; Department of Plant Biology, University of Georgia, Athens, GA USA; 706-542-1658; 706-542-1805 (fax); kelly@plantbio.uga.edu 

Day, PR; Center for Ag Molec Biology, Cook College, Rutgers Univ, Foran Hall, Dudley Road, New Brunswick, NJ USA; 908-932-8165; 908-932-6535 (fax); 
day@aesop.rutgers.edu 

de Carvalho, CR; Universidade Federal de Vicosa, Depto Biologia Geral, 36571.000 Vicosa - MG, BRAZIL; 31-899-2568; 31-899-2203 (fax) 
De Leon, C; Maize Program, c/o CIAT, Apdo. Aereo 67-13, Cali, COLOMBIA 

de Oliveira, AC; Centro de Biotecnologia, Predio 19, Campus UFPel, P.O. Box 354, 96001-970, Pelotas, RS, BRAZIL; 055532757158; 055532759031 (fax); 
acosta@ufpel.tche.br 

Dean, C; BBSRC, John Innes Centre, Colney Lane, Norwich NR4 7UH, UNITED KINGDOM; 011-44-1603-452571; 011-44-1603-505725 (fax); caroline.dean@bbsrc.ac.uk 
Dean, RA; Dept Plant Path, North Carolina State Univ, 1200 Partners Bldg II, Raleigh, NC USA; 919-513-0020; 919-513-0024 (fax); ralph_dean@ncsu.edu 

Debaene, J; Betaseed, Inc., PO Box 858, Kimberly, ID USA; jdebaene@betaseed.com 
DeBroux, SS; 700 E. Butler Ave., Delaware Valley College, Doylestown, PA USA; 215-345-1500; 215-345-5277 (fax) 
Degenhardt, J; Max Planck Inst Chemical Ecol, Tatzendpromenade 1a, D-07745 Jena, GERMANY; 011-49-3641-643652; 011-49-3641-643650 (fax); 

degenhardt@ice.mpg.de 

Deising, HB; Institut fur Pflanzenzuchtung und Pflanzenschutz, Ludwig Wucherer Str. 2 06099, Halle (Saale), GERMANY; 49-345-5522660 (phone); 49-345-5527120 (fax); 
deising@landw.uni-halle.de 

Delannay, X; Monsanto - N3SB, 800 N. Lindbergh Blvd., Saint Louis, MO USA; 314-537-6611; 314-694-3644 (fax); xavier.delannay@monsanto.com 
Deleu, W; Cold Spring Harbor Lab, c/o Jackson Lab, Delbruck Bldg, 1, Bungtown Road, Cold Spring Harbor, NY USA; 516-367-8827; 516-367-8369 (fax); deleu@cshl.edu 

Della Vedova, CB; Department of Plant Sciences, University of Oxford, South Parks Road, Oxford, UNITED KINGDOM; chris.dellavedova@plants.ox.ac.uk 
Dellaporta, SL; Yale University, Molec Cell Devel Biol, New Haven, CT USA; 203-432-3895; 203-432-3854 (fax); stephen.dellaporta@yale.edu 
Delmer, DP; Rockefeller Foundation, 420 Fifth Ave, New York, NY USA; ++1(212)8528342 (phone); ++(212)8528442 (fax); ddelmer@rockfound.org 
Delzer, B; Syngenta, 4133 E County Road "O", Janesville, WI USA; 608-757-1102; 608-757-0080 (fax); brent.delzer@syngenta.com 

DeMason, D; Botany & Plant Sciences, Univ of California, Riverside, CA USA; 909-787-3580; 909-787-4437 (fax); demason@ucrac1.ucr.edu 
Dempsey, E; 7 Prospect St, Cornwall-on-Hudson, NY USA; 845-534-5285 
Dennis, ES; CSIRO, Division of Plant Industry, P.O. Box 1600, Canberra, ACT 2601, AUSTRALIA; 61-6-246-5061; 61-6-246-5000 (fax) 
Dermastia, M; Department of Biology,, University of Ljubljana,, Vecna pot 111, Ljubljana, SLOVENIA; ++386 1 423 33 88; ++386 1 257 33 90 (fax); marina.dermastia@bf.uni-

lj.si 
Deshpande, A; Biology Dept, Purdue Univ, West Lafayette, IN USA; 756-496-1496 (fax); 752-494-4919; adeshpan@bilbo.bio.purdue.edu 
Deutsch, JA; Garst Seed Company, RR 2 Box 16, Marshall, MO USA; 660-886-6363; 660-886-9877 (fax); jim.deutsch@garstseedco.com 
Dev, J; Advan Centre Hill Bioresources, & Biotechnology, COA, HP Agricultural Univ, Palampur, HP 176 062 INDIA; 01894-30314 / 30915; 01894-30511 / 30406; 

biotech@hpkv.hp.nic.in 
Devereaux, A; BASF Plant Sci, 26 Davis Dr, Research Triangle Park, NC USA; 919-547-2423 (fax); 919-547-2905 
Dewald, CL; ARS-USDA, 2000 18th St., Woodward, OK USA; 580-256-7449; 580-256-1322 (fax) 
Dey, N; Iowa State Univ, 2156 MBB, Ames, IA USA; 515-294-6755 (fax); 515-294-4445; dey@iastate.edu 

DH Hill Lib/Acq GX; North Carolina State Univ, Box 7111, Raleigh, NC USA; (919)513-3356; (919)515-7292 (fax); barbara_goist@ncsu.edu 
Dhillon, BS; Director of Research, Punjab Agricultural University, Ludhiana-141 004, Punjab INDIA; 0161-2401221 (O) (phone); 0161-2400945; 2407309 (fax); 

drpau@pau.edu 
Dhliwayo, T; Dept. of Agron, Iowa State Univ., 100 Osborn Drive, 1515 Agronomy Hall, Ames, IA USA; 515-294-9721 (phone); tdhliwa@iastate.edu 

Dias, A; Ohio State Univ, 218A Rightmire Hall, 1060 Carmack Rd, Columbus, OH USA; 614-292-5379 (fax); 614-688-4954; dias.9@osu.edu 
Dias, D; Garst Seed, 2369 300th St, Slater, IA USA; 515-685-5117; 515-685-5080 (fax); dilip.dias@garstseedco.com 
Dick, D; Northwest Tech, LLC, 513 N Main, Fairview, OK USA; 580-227-2345; 580-227-3851 (fax); bramco@pldi.net 
Diehn, S; Pioneer Hi-Bred Intl, 7250 NW 62nd Ave, Johnston, IA USA; 515-334-4722 (fax); 515-254-2866; scott.diehn@pioneer.com 

Dietrich, C; Donald Danforth Plant Sci Ctr, 975 North Warson Road, Saint Louis, MO USA; 314-587-1466; 314-587-1566 (fax); cdietrich@danforthcenter.org 
Dijkhuizen, A; Monsanto SAS, Route D'Epincy, Louville La Chenard, FRANCE; +33 2 37 22 18 76; arian.dijkhuizen@monsanto.com 
Dilkes, BP; Dept Plant Sci, Forbes Bldg, Rm 36, Univ Arizona, Tucson, AZ USA; 520-621-9154; 520-521-3692 (fax) 
Dille, JE; Winthrop College Biology Dept, Rock Hill, SC USA; 803-323-2111; 803-323-3448 (fax); dillej@winthrop.edu 

Dilworth, M; Plant Sci Initiatives, National Science Foundation, 4201 Wilson Blvd., Arlington, VA USA; 703-292-8470; mdilwort@nsf.gov 
Dinges, JR; 2182 Molec Biol Bldg, Iowa State Univ, Ames, IA USA; 515-294-8202; 515-294-0453 (fax); jdinges@iastate.edu 
Director; USDA ARS Natl Seed Storage Lab, 1111 S. Mason St., Fort Collins, CO USA; 970-484-0402; 970-221-1427 (fax) 
Dodd, JL; Professional Seed Research, Inc, 7 South 437 Dugan Road, Sugar Grove, IL USA; 630-466-1060; 630-466-1068 (fax) 

Doebley, JF; Genetics Department, University of Wisconsin, Madison, WI USA; 608-265-5803/5804; 608-262-2976 (fax); jdoebley@facstaff.wisc.edu 
Doley, WP; Global Crop Development Manager, CLEARFIELD Oilseeds and Maize, BASF Corporation, 3000 Continental Drive - North, Mt. Olive, NJ USA; 973 426 2473; 

973 886 4523; 973 426 2447 (FAX) 
Dolfini, S; Dipartimento di Genetica, University of Milano, Via Celoria 26, 20133 Milano, ITALY; 39 2 266051; 39 2 2664551 (fax) 

Dolgikh, Y; Inst of Plant Physiology, ul. Botanicheskaya, 35, Moscow 127276, RUSSIA; 7-095-9039392; 7-095-9778018 (fax); gsc@ippras.ru 
Dombrink-Kurtzman, MA; Natl. Ctr. for Agric. Utilization Research, USDA, ARS, 1815 N. University St., Peoria, IL USA; (309)681-6254; (309)681-6686 (fax); 

dombrink@mail.ncaur.usda.gov 
Donahue, PJ; VP Agric Res & Tech Services, Nabisco, Inc., Planters Co., 40906 10th Street, P.O. Box 215, Greenfield, CA USA; 831-674-3131; 831-674-5139 (fax); 

Pat.Donahue@kraft.com 
Dong, J; Monsanto, 800 N Lindbergh Blvd T3A, Saint Louis, MO USA; 314-694-7640; 314-694-8275 (fax) 
Dong, Q; Genetics, Development & Cell Biology, Iowa State University, 2104 Molecular Biology Bldg, Ames, IA USA; 515-294-0022; 515-294-6755 (fax); qfdong@iastate.edu 
Donnison, I; Cell Biol Dept, Inst Grassl & Env Research, Aberystwyth SY23 3EB, UNITED KINGDOM; 44 0 1970 823092; 44 0 1970 828357 (fax); 

iain.donnison@bbsrc.ac.uk 



43 
 

Doohan, F; John Innes Centre, Norwich Research Park, Colney NR4 7UH, UNITED KINGDOM; 011-44-1603-452571; 011-44-1603-456844 (fax) 
Dooner, HK; The Waksman Institute, Rutgers University, P.O. Box 0759, Piscataway, NJ USA; 732-445-5735 (fax); 732-445-4684; dooner@waksman.rutgers.edu 
Dorweiler, JE; Marquette University, P.O. Box 1881, Milwaukee, WI USA; 414-288-5120; 414-288-7357 (fax); jane.dorweiler@marquette.edu 

Doss, B; Univ Georgia, Dept of Genetics/Botany, Athens, GA USA; 706-354-8986 
Doust, A; University of Missouri - St Louis, Department of Biology, 8001 Natural Bridge Road, Saint Louis, MO USA; 314 516 6225; 314 516 6233 (fax); adoust@umsl.edu 
Dow AgroSciences LLC; Attn: Library, 9410 Zionsville Rd., Bldg. 306 C-2, Indianapolis, IN USA; 317-337-3519; 317-337-3245 (fax) 
Dowd, P; USDA-ARS, 1815 N. University St., Peoria, IL USA; 309-681-6242; 309-681-6686 (fax); dowdpf@mail.ncaur.usda.gov 

Doyle, GG; Curtis Hall University of Missouri, Columbia, MO USA; 573-882-2674 
Dr. Rudolf Habelt GmbH; Am Buchenhang 1, 53115 Bonn, GERMANY; buch@habelt.de 
Dress, V; Pioneer Hi-Bred Intl, Inc, 7300 NW 62nd Ave, Box 1004, Johnston, IA USA; 515-270-4078; 515-254-2619 (fax); virginia.dress@pioneer.com 
Dresselhaus, T; Univ Hamburg, AMP II, Ohnhorststr 18, Hamburg D-22609, GERMANY; 49 40 42816 312; 49 40 42816 229 (fax); dresselh@botanik.uni-hamburg.de 

Drinic Mladenovic, S; Maize Research Inst, S Bajica 1, MOS1 Zemun-Belgrade, YUGOSLAVIA; 11-2356-704; 11-2356-707 (fax); msnezana@mrizp.co.yu 
Drummond, B; Pioneer Hi-Bred Internat., Inc., 7300 NW 62nd Ave., PO Box 1004, Johnston, IA USA 
Dubcovsky, J; Dept. of Agronomy & Range Science, University of California, Davis CA 95616-8515, Davis, CA USA; fax (530) 752-4361; jdubcovsky@ucdavis.edu 
Dudley, JW; Crop Sciences, S112 Turner Hall, University of Illinois, 1102 S Goodwin Ave, Urbana, IL USA; 217-333-9640; 217-333-9817 (fax); jdudley@uiuc.edu 

Dufour, P; Laboratoire de Marquage Moleculaire, site Ulice, Zac les portes de riom, BP173, 63204 Riom, FRANCE; philippe.dufour@limagrain.com 
Duncan, D; Corn Discovery Team Leader, Monsanto Co., 700 Chesterfield Parkway N., Mail Zone GG4C, Saint Louis, MO USA; 636-737-6923; 636-737-6567 (fax); 

dsduncan@stanford.edu 
Duru, N; 403 Tucker Hall, Univ Missouri, Columbia, MO USA; 573-884-3715; 573-882-0123 (fax) 

Duvick, DN; P.O. Box 446 6837 N.W. Beaver Drive, Johnston, IA USA; 515-278-0861; 515-253-2125 (fax); dnd307@AOL.com 
Duvick, JP; Pioneer Hi-Bred Internatl, Dept of Biotechnology Res, 7300 N.W. 62nd Ave, Johnston, IA USA; 515-270-3176; 515-253-2147 (fax); jon.duvick@pioneer.com 
Duvick, SA; 1501 Agronomy, Iowa State University, Ames, IA USA; 515-294-5545 
Earle, ED; Dept Plant Breed & Biom, Cornell University, 252 Emerson Hall, Ithaca, NY USA; 607-255-3102; 607-255-6683 (fax); ede3@cornell.edu 

Eathington, SR; 910 Gaskill, Ames, IA USA; 515-956-3073; 515-232-7170 (fax) 
Ecker, JR; Salk Institute Biol Studies, 10010 N. Torrey Pines Road, La Jolla, CA USA; 858-453-4100x1752; 858-558-6379; ecker@salk.edu 
Edgerton, MD; Cereon Genomics, LLC, 45 Sidney St, Cambridge, MA USA; 617-551-8292; 617-551-1960 (fax) 
Edmeades, GO; Pioneer Hi-Bred Internatl., Waimea Research Center, P.O. Box 609, Waimea, HI USA; 808-338-8300; 808-338-8325 (fax); greg.edmeades@pioneer.com 

Edwards, D; Agriculture Victoria, Plant Biotechnology Centre, La Trobe University, Bundoora Victoria 3086, AUSTRALIA; +61 (0) 3 94795633; +61 (0) 3 94793618 (fax); 
Dave.Edwards@dpi.vic.gov.au 

Edwards, JW; Ryals Public Health Bldg 327D, Univ Alabama Birmingham, UAB Station, Birmingham, AL USA; 205-975-7762; 205-975-2540 (fax); 
jedwards@ms.soph.uab.edu 

Edwards, K; Functional Genomics Group, OB120, School of Biol Sci, Univ Bristol, Woodland Road, Bristol BS8 1UG, UNITED KINGDOM; 44 0117 3317079; 44 0117 
9257374 (fax); K.J.Edwards@bristol.ac.uk 

Edwards, M; Monsanto Company, Mail Zone GG3A, 700 Chesterfield Parkway North, Saint Louis, MO USA; (636) 737-5858; marlin.d.edwards@monsanto.com 
Efremov, A; Max-Planck-Institute, Carl-von-Linne-Weg 10, D-50829 Koln (Vogelsang), GERMANY 

Egesel, C; Plant Breeding and Genetics, Department of Field Crops, Canakkale Onsekiz Mart Univ, Canakkale, TURKEY; cemegesel@hotmail.com 
Eggleston, W; Department of Biology, Virginia Commonwealth University, 816 Park Ave, Richmond, VA USA; 804-828-1562; 804-828-0503 (fax); Weggles@saturn.vcu.edu 
Eichholtz, DA; Monsanto, BB4D, 700 Chesterfield Village Pkwy, Saint Louis, MO USA; 314-537-6227; 314-537-6047 (fax); DAEICH@CCMAIL.MONSANTO.COM 
Ellis, LC; Geo Wash Carver Ctr Bldg, 5601 Sunnyside Avenue, Rm 4-2192, MAIL STOP 5138, Beltsville, MD USA; 301-504-4788/7050; 301-504-4725 (fax) 

Elsing, E; Pioneer Hi-Bred Intl Inc., 1-385 Kaumualii Hwy, PO Box 609, Waimea Kauai, HI USA; 808-338-8325 (fax); 808-338-8300 ext 105; evan.elsing@pioneer.com 
Elster, R; Inst fur Entwicklungsbiologie, Univ zu Koeln, Cologne 50923, GERMANY; 49 221 470 6281; 49 221 470 5164 (fax) 
Emmanuel, S; Inst Agric Res Devel, PO Box 25 Ekona, Southwest Province, Buea, REPUBLIC OF CAMEROON; 00237 31 99 25 (fax); 00237 35 43 71; 

evasama@yahoo.com 

ENEA-Casaccia-INN BIOAG BIMO; BROGLIA - SP 026, Via Anguillarese 301, 00060 S MARIA DI GALERIA, ROMA, ITALY 
Erickson, B; Univ Wisconsin, 900 Wood Rd, PO Box 2000, Kenosha, WI USA; canuck_fan@hotmail.com 
Ernst, C; 9330 Zionsville Road, Indianapolis, IN USA; 317-337-5123; 317-337-5989 (fax); caernst@dow.com 
Erturk, N; Dept. of Biology, Virginia Polytech Inst & State Univ, Blacksburg, VA USA 

Esen, A; Dept Biology, Va Polytech Inst & State Univ, Blacksburg, VA USA; 540-231-5894; 540-231-9307 (fax); esen@vt.edu 
Espinosa, E; CIMMYT, Apdo 6-641, Lisboa, Mexico City 06 600, MEXICO 
Eubanks, MW; Dept. Biology, Box 90338, Duke University, Durham, NC USA; 919-660-7417; 919-660-7425 (fax); eubanks@duke.edu 
EURALIS GENETIQUE; Philippe Blanchard, Parc Technol du Canal, 7 rue Hermes, 31520 Ramonville St Agne, FRANCE 

Evans, M; Department of Plant Biology, Carnegie Institution of Washington, 260 Panama Street, Stanford, CA USA; 650-325-1521 ext 283; 650-325-6857 (fax); 
mmevans@andrew2.stanford.edu 

Evans, ML; Dept Plant Biology, Ohio State Univ, Columbus, OH USA; 614-292-9162; 614-292-6345 (fax); evans.20@osu.edu 
Eversole, K; Eversole Associates, 3208 Park View Road, Chevy Chase, MD USA; 301-951-3345; 301-951-1846 (fax); eversole@eversole.biz 

Evola, SV; Novartis Biotechnology, 3054 Cornwallis Rd, Durham, NC USA; 910-547-1038; 910-547-1030 (fax) 
Fabbri, BJ; Monsanto, 800 N Lindbergh N2SA, Saint Louis, MO USA; 314-694-5607; 314-694-1080 (fax); bradon.j.fabbri@monsanto.com 
Falbel, T; Department of Biochemistry, University of Wisconsin, 433 Babcock Drive, Madison, WI USA; 608-262-3453 (fax); 608-263-0314; tgfalbel@biochem.wisc.edu 
Falque, M; INRA, Station de Genet Veg, du Moulon, Gif-sur-Yvette 91190, FRANCE; 33 169332340 (fax); 33 169332364; falque@moulon.inra.fr 

Fang, Z; Engineering West, EBW 347, University of Missouri, Columbia, MO USA; 573-882-6887; fangz@missouri.edu 
Farish, G; Biology Dept, Adams State College, Alamosa, CO USA; 719-587-7969; 719-587-7242 (fax); gefarish@adams.edu 
Fato, F; Nat Agronomic Res Inst, C.P. 3658, Av. FPLM 2698, Maputo 8, MOZAMBIQUE; ++258(1)460190 (phone); ++258(1)460074 (fax); fatopedro@hotmail.com 
Fauron, C; University of Utah, 2100 Eccles Genetics Bldg, Salt Lake City, UT USA; 435-581-4435; 435-585-7177 (fax); christiane.fauron@genetics.utah.edu 

Feazel, R; Monsanto, Q4A, 800 N. Lindbergh Blvd, Saint Louis, MO USA; (636)737-5250; rhonda.feazel@monsanto.com 
Federal Documents Section; Exchange & Gift Div, Library of Congress, Washington, DC USA; (202)707-9503; (202)707-2086 (fax) 
Fedoroff, NV; Biology, 0519 Wartik Laboratory, University Park, PA USA; 814-863-5717; 814-863-1357 (fax); nvf1@psu.edu 
Feix, G; Institut Fur Biologie III, Universitat Freiburg, 79104 Freiburg, GERMANY; 497-6120-32724; 497-6120-32745 (fax); feix01@aol.com 

Fellner, M; Department of Cell Biology & Genetics, Palacky University Olomouc, Slechtitelu 11, Olomouc-Holice, CZECH REPUBLIC; +420-58 56 34905; +420-58 56 34870 
(fax); emfee@prfholnt.upol.cz 

Feng, D; Pioneer Hi-Bred International, Inc., 7301 NW 62nd Ave, PO Box 85, Johnston, IA USA; 515-334-6358; 515-331-0033; 515-253-2221 (fax); 
Dongsheng.Feng@Pioneer.com 

Feng, JS; Maize Research Institute Shandong, Academy of Agricultural Sciences, 11 Sang Yuan Road, Jinan, Shandong 250100, P.R., CHINA; (0531)860329 



44 
 

Fergason, V; Custom Farm Seed, 100 East Shafer, P.O. Box 380, Forsyth, IL USA; 217-875-2826; 217-875-9437 (fax) 
Ferl, RJ; Horticultural Sciences, Univ Florida, Gainesville, FL USA; 352-392-4711 x313; 352-392-4072 (fax) 
Fernandes, AM; Av Azarias Jorge, n 1504 Centro Pontalina, Goias 75620/000, BRAZIL; 62-471-1237 

Feschotte, C; Univ Georgia, Botany Dept, Miller Plant Sci, Athens, GA USA; 706-542-1857; cedric@dogwood.botany.uga.edu 
Feuillet, C; INRA Amélioration et Santé des Plantes, Domaine de Crouelle, 234, Avenue du Brézet, 63039 Clermont-Ferrand Cedex 2, FRANCE; feuillet@botinst.unizh.ch 
Fisher, D; Seminis Vegetable Seeds, 7202 Portage Road, DeForest, WI USA; 608-846-7892 (fax); 608-846-7889 
Fisher, DK; Mail Zone AA3E, Monsanto Co., 700 Chesterfield Pkwy North, Saint Louis, MO USA; 314-737-7434 

Flament, P; Biocem, Campus Universitaire des Cezeaux, 24 Avenue des Landais, 63170 Aubiere, FRANCE; (33)73 42 79 70; (33)73 27 57 36 (fax) 
Flint-Garcia, SA; USDA ARS, University of Missouri, 110 Curtis Hall, Columbia, MO USA; 573-884-7850; flint-garcias@missouri.edu 
Fluminhan, A, Jr.; University of Western S?o Paulo, Division of Graduate Studies, Campus II - Rod. Raposo Tavares, km 572, CEP: 19.067-175, Presidente Prudente (SP), 

BRAZIL; (55) 18-229-2080 (fax); (55) 18-229-2077/2078/2079; fluminhan@posgrad.unoeste.br 

Foley, T; Holden's Foundation Seeds L.L.C., P.O. Box 839, Williamsburg, IA USA; 319-668-1100; 319-668-2453 (fax); terry.foley@holdens.com 
Fomanka, ES; Inst Agric Res Devel, PO Box 25 Ekona, Southwest Province, Buea, REPUBLIC OF CAMEROON; 00237 31 99 25 (fax); 00237 35 43 71; tumbuf@yahoo.com 
Forage Crop Breed & Seed Res Inst; 388-5, Higashiakada, Nishinasuno, Tochigi, 329-27, JAPAN; 287-37-6755; 287-37-6757 (fax) 
Foster, T; Plant Gene Expression Center, USDA, 800 Buchanan St., Albany, CA USA 

Fowler, J; Botany and Plant Path Dept, 2082 Cordley Hall, Oregon State Univ, Corvallis, OR USA; 541-737-5295; 541-737-3573 (fax); fowlerj@science.oregonstate.edu 
Fox, T; Pioneer Hi-Bred Internat., Inc., 7300 NW 62nd Ave. NW, P.O. Box 1004, Johnston, IA USA 
Frame, B; Iowa State Univ Plant Transformation Facility, G503 Agronomy, Ames, IA USA; 515-294-8832; 515-294-2299 (fax); bframe@iastate.edu 
Francis, TR; Novartis Seeds Canada Inc, R. R. 1, Arva, Ont N0M 1C0, CANADA; 519-461-0072; 519-461-0275 (fax) 

Frank, C; Dow Agrosciences, 9330 Zionsville Rd, Bldg 306, Indianapolis, IN USA; 317-337-5965; 317-337-5989 (fax) 
Frank, M; Dept. of Biology, MC0116, Univ. of California - San Diego, La Jolla, CA USA 
Frank, T; Mycogen Seeds, 1985 E 500 N, Windfall, IN USA; 765--945-8145; 765-945-8150 (fax) 
Franklin, A; 13209 Padero Court, Saratoga, CA USA; 510-206-9473 

Frascaroli, E; Univ Bologna, Di.S.T.A. (Dept Agro-environmental Science and Technology), Viale Fanin 44, I40126 Bologna, ITALY; 39-051-2096241 (fax); 
frascaro@agrsci.unibo.it 

Fredricksen, M; epartment of Plant Biology, University of Illinois, 201 W. Gregory Dr, Urbana, IL USA; 217 265 5473 (phone); bohnertlab@life.uiuc.edu 
Freeling, M; Dept of Plant Biology,  111 Genetics & Plant Biology Bldg, Univ of California, Berkeley, CA USA; 510-642-8058; 510-642-4995 (fax); 

freeling@nature.berkeley.edu 
Frenzel, K; Univ Hamburg, Allgemeine Bot, Ohnhorststrasse 18, 22609 Hamburg, GERMANY; 00494-042816-389; 00494-042816-503 (fax) 
Frey, M; Lehrstuhl fur Gentechnik Hoherer Pflanzen, Tech Univ Munchen, Lichtenbergstrabe 4, 85747 Garching, GERMANY; 49-89-2891-3532; 49-89-2891-2892 (fax); 

monika.frey@wzw.tum.de 

Freymark, PJ; 16 Cameron Road, P.O. Borrowdale, Harare, ZIMBABWE; 011-263-4-726061; 011-263-4-726061 (fax) 
Fridlender, M; Danyel Biotech Ltd., Science Park, P.O.B. 2417, Rehovot, ISRAEL; 971-8-9266056; marcelo@danyel.co.il 
Friedman, RB; Cerestar USA, 1100 Indianapolis Blvd, Hammond, IN USA; 219-659-2000 ext 390; 219-473-6607 (fax) 
Friedrich, JW; Maize Genetic Resources, Inc, 10570 Hwy. 50 North, Angier, NC USA; 919-894-5594; 919-894-5660 (fax) 

Frizzi, A; 62 Maritime Drive, Mystic, CT USA; 860 572 5264; alessandra.frizzi@monsanto.com 
Frolich, W; Oberriexingerstr. 32, D-74343 Sachsenheim, GERMANY 
Frova, C; Dept of Genetics & Microbiology, University of Milano, Via Celoria 26, 20133 Milano, ITALY; 39 2 26605244; 39 2 2664551 (fax); carla.frova@unimi.it 
Fu, H; Waksman Inst, Rutgers Univ, Piscataway, NJ USA; 732-445-5735 (fax); 732-445-2307; huihua@waksman.rutgers.edu 

Fu, S; 2502 Miller Plant Sci Bldg, Botany Dept, Univ Georgia, Athens, GA USA; 706-542-1010; 706-542-1805 (fax); fsneng@dogwood.botany.uga.edu 
Fu, X; Hunan Academy of Agricultural Sciences, Hybrid Rice Research Center, Mapoling, Dong Jiao, Changsha, Hunan 410125, CHINA; 86-731-469-1443; 86-731-469-1877 

(fax) 
Fu, Y; 975 N. Warson Road, Donald Danforth Plant Science Center, St. Louis, MO USA; yfu@danforthcenter.org 

Fuerstenberg, SI; Tilligen, 215A Madson Place, Davis, CA USA; 530-756-4760; 530-756-4928 (fax) 
Furtek, DB; Inst. Molecular Biology Labs, Pennsylvania State Univ., 214 Borland Lab, University Park, PA USA; 814-863-7785; 814-863-6123 (fax) 
Gabay-Laughnan, S; Plant Biology/265 Morrill Hall, University of Illinois, 505 S. Goodwin Avenue, Urbana, IL USA; 217-333-2919; 217-244-7246 (fax); 

gabaylau@life.uiuc.edu 

Gabonater Kutatointezet; Also Kikoto sor 9, Szeged, HUNGARY 
Gai, X; Iowa State Univ, 2104 Molecular Biology Bldg, Ames, IA USA; 515-294-0022; xgai@iastate.edu 
Gaillard, A; Maisadour Semences, Unite Biotechnologie, BP 27, 40001 Mont-de-Marsan, FRANCE; 58 05 84 54; 58 05 84 87 (fax); gaillard@maisadour.com 
Gale, M; John Innes Centre, Norwich Research Park, Colney, Norwich NR4 7UH, UNITED KINGDOM; 44 1603 450 599; 44 1603 450 024 (fax); mike.gale@bbsrc.ac.uk 

Galian, LR; Univ Nac de Lomas de Zamora, Ruta 4 Km 2, CC :95 Cp:1832, Llavallol Bs As, ARGENTINA 
Galinat, WC; Eastern Agric. Center, U. Mass., 240 Beaver Street, Waltham, MA USA; 617-891-0650; 617-899-6054 (fax) 
Gallagher, C; Lehman College - CUNY, 250 Bedford Park Blvd W, Bronx, NY USA; 718-960-8236 (fax); 718-960-4994; cegallagher_68@yahoo.com 
Gallie, DR; Dept. of Biochemistry, University of California, Riverside, CA USA; (909)787-7298; (909)787-3590 (fax); DRGALLIE@UCRAC1.UCR.EDU 

Gallo-Meagher, M; Univ Florida, 2183 McCarty Hall, P.O. Box 110300, Gainesville, FL USA; 352-392-1823; 352-392-7248 (fax) 
Gao, MW; Zhejiang Agricultural University, Institute of Nuclear-Agric. Science, Hangzhou, Zhejiang 310029, CHINA 
Garcia-Olmedo, F; Lab Biochemistry and Molecular Biology, Dept. Biotechnology, E T S Ingenieros Agronomos, 28040-Madrid, SPAIN; 34-1-3365707; 34-1-3365757 (fax) 
Gardiner, J; Department of Plant Sciences, 303 Forbes Hall, University of Arizona, Tucson, AZ USA; 520 621 7186 (fax); 520 621 8831 (phone); Gardiner@ag.arizona.edu 

Gardiner, M; Rogers NK Seed Co, 6338 Highway 20-26, Nampa, ID USA; (208)466-0319; (208)467-4559 (fax); michele.gardiner@syngenta.com 
Gardner, CAC; USDA-ARS Research Leader, NCR Plant Introduction Station, G214 Agronomy Hall, Iowa State University, Ames, IA USA; 515-294-7967; 515-294-4880 

(fax); gardnerc@iastate.edu 
Garg, P; Inst Allgemeine Botanik, Univ Hamburg, Ohnhorststr 18, Hamburg, GERMANY; 049-40-42876503 (fax); 049-40-42876390 

Garnaat, CW; Pioneer Hi-Bred Int'l, Department of Biotechnology Research, 7300 N. W. 62nd Ave-P.O. Box 1004, Johnston, IA USA; (515)253-2251; (515)270-3367 (fax); 
carl.garnaat@pioneer.com 

Garton, J; 220 Biosciences Ctr, 1445 Gortner Ave, Univ Minnesota, Saint Paul, MN USA; 651-489-5535; jgarton@biosci.cbs.umn.edu 
Garwood, DL; Garwood Seed Company, 1929 N. 2050 East Rd., Stonington, IL USA; 217-325-3715; 217-325-3578 (fax) 

Garwood, T; Univ Idaho, Biological Sciences, Moscow, ID USA; 208-885-2550; 208-885-7905 (fax) 
Gaut, BS; 321 Steinhaus Hall, Dept Eco & Evol, UC Irvine, Irvine, CA USA; 949-824-2564; 949-824-2181 (fax); bgaut@uci.edu 
Gavazzi, G; Universita degli Studi di Milano, Dip di Produzione Vegetale, Via Celoria 2, 20133 Milano, ITALY; +39 02-5835-6532; +39 02-5835-6521 (fax); 

giuseppe.gavazzi@unimi.it 

Gay, JL; ISRA/IRAT, B.P. 240, Saint Louis, SENEGAL 



45 
 

Geadelmann, JL; Holden's Foundation Seeds, Inc, 2440 Highway 19 Blvd, Stanton, MN USA; 507-263-3476; 507-263-4839 (fax) 
Gebauer, JE; Corn Breeding, Casilla 190, Buin, CHILE; 011(56-2)821-1552; 011(56-2)821-3564 (fax) 
Geiger, HH; Univ Hohenheim, 350 Inst Pflanzenzucht, Seed Sci and Pop Genetics, D-70593 Stuttgart, GERMANY; 49-711-459-2644; 49-711-459-2343 (fax); geigerhh@uni-

hohenheim.de 
Gengenbach, BG; Agron & Plant Genetics, Univ of Minnesota, 1991 Upper Buford Cir., Saint Paul, MN USA; 612-625-8761; 612-625-1268 (fax); burle@umn.edu 
Genschel, U; Tech Univ Munchen, Lehrstuhl fur Genetik, Lictenbergstrasse 4, D-85747 Garching, GERMANY; 49 89 2891 3532; genschel@wzw.tum.de 
George, M; CIMMYT, MCPO Box 3127, 1271 Makati, PHILIPPINES; 63-2 761-2406 (fax); 63-2 845-2563 ext 6828; m.george@cgiar.org 

Gerau, M; 1-87 Agriculture, Division Plant Sciences, University of Missouri, Columbia, MO USA; mjgf36@mizzou.edu 
Gerentes, D; Univ Des Cezeaux - Biogemma, 24 Avenue des Landais, Aubiere 63170, FRANCE; 33 673 42 7981 (fax); 33 473 42 7970; denise.gerentes@biogemma.com 
Gerke, JP; Univ Missouri, 302 Curtis Hall, Columbia, MO USA; 573-882-2033 
Gibbon, BC; Department of Plant Sciences, University of Arizona, Tucson, AZ USA; 520-621-9154; 520-621-3692 (fax); bgibbon@email.arizona.edu 

Giedt, C; Univ Idaho, Dept Biol Sci, 229 Gibb Hall, Moscow, ID USA; 208-885-2550; 208-885-7905 (fax) 
Gierl, A; Lehrstuhl fur Genetik, Technische Universitat Munchen, Lichtenbergstrasse 4, 85747 Garching, GERMANY; 49-89-289-12890; 49-89-289-12892 (fax); 

gierl@wzw.tum.de 
Gilliam, J; Pioneer Hi-Bred Internat Inc, Crop Protection, 7300 NW 62nd Ave., PO Box 1004, Johnston, IA USA 

Gillies, C; Macleay Bldg A12, Univ of Sydney, Sydney NSW 2006, AUSTRALIA; 61-2-351-2688; 61-2-351-4771 (fax) 
Giorio, G; c/o Metapontum Agrobios, SS. Ionica Km 448.2, I-75010 Metaponto (MT), ITALY; 39-835-740276; 39-835-745306 (fax) 
Girard, L; Plant Biology Dept, 111 Koshland Hall, UC Berkeley, Berkeley, CA USA 
Giulini, A; Cold Spring Harbor Lab, 1 Bungtown Rd, PO Box 100, Cold Spring Harbor, NY USA; 516-367-8827; 516-367-8369 (fax) 

Glover, DV; Dept of Agronomy, Purdue University, West Lafayette, IN USA; 765-494-8067; 765-494-6508 (fax) 
Gobel, E; KWS Kleinwanzlebener Saatzucht AG, Grimschlstrasse 31, Einbeck, GERMANY; 49-5561-311636; 49-5561-311337(fax) 
Goday, A; CSIC Dept Genet Molec, Jordi Girona 18, 08034 Barcelona, SPAIN; 36-93-2045904 (fax); 34-93-4006100; adggmm@cid.csic.es 
Goettel, W; Waksman Inst - Univ New Jersey, 190 Frelinghuysen Rd, Piscataway, NJ USA; 908-445-3801; 908-445-5735 (fax); goettel@waksman.rutgers.edu 

Goff, S; CIBA-GEIGY Biotechnology, 3054 Cornwallis Road, Research Triangle Park, NC USA 
Goldman, I; Department of Horticulture, Univ. of Wisconsin, 1575 Linden Drive, Madison, WI USA; (608)262-7781; (608)262-4743 (fax) 
Goldman, SL; Dept of Biology, University of Toledo, Toledo, OH USA; 419-530-1540; 419-530-7737 (fax); stephen.goldman@utoledo.edu 
Golubovskaya, I; Dept of Molec & Cell Biology, 345 LSA, Univ of California, Berkeley, CA USA; 510-643-8277; innagol@uclink4.berkeley.edu 

Gomez, E; Departmento de Biol Cel Genet, Univ de Alcala, Crta Madrid-Barcelona Km 33.600, E-28871 Alcala de Henares, SPAIN; 91-8854758; 91-8854799 (fax); 
elisa.gomez@uah.es 

Goncalvesbutruille, M; Univ Wisconsin, 445 Henry Mall, Room 118, Genetics Dept, Madison, WI USA; 608-262-3286; 608-262-2976 (fax); 
MGONCALV@STUDENTS.WISC.EDU 

Gong, Z; Academia Sinica, Shanghai Inst. of Biochem., 320 Yue-Yang Road, Shanghai 200031, CHINA 
Gonzalez de Leon, D; Paseo del Atardecer 360, Villas de Irapuato, Irapuato 36650 Guanajuato, MEXICO; 52-462-31137 (phone/fax) 
Gonzalez, G; Inst Fitotecnico de Santa Catalina (UNLP), C.C.4 (1836) Llavallol, Buenos Aires, ARGENTINA; mamilila@yahoo.com 
Gonzalez, JM; Urb. San Jose A-10, Yanahuara, Arequipa, PERU; 051 54 251115; 051 54 258898 (fax) 

Goodman, MM; Department of Crop Sciences, North Carolina State Univ, P.O. Box 7620, Raleigh, NC USA; 919-515-7039; 919-515-7959 (fax) 
Gordon, SH; Ohio State Univ, 1680 Madison Ave, Wooster, OH USA; 330-236-3887 (fax); 330-236-3878; gordon.25@osu.edu 
Gordon-Kamm, WJ; Pioneer Hi-Bred Internat Inc, 7300 NW 62nd Ave., PO Box 1004, Johnston, IA USA 
Gorenstein, Nina; Purdue Univ, Dept Biological Sciences, 1392 Lilly Hall, West Lafayette, IN USA; 765-496-2506; ninagor@bilbo.bio.purdue.edu 

Gouesnard, B; INRA Centre de Montpellier, Sta Genet Amel Plantes, domaine de Melgueil, 34130 Mauguio, FRANCE; 67 29 39 90 (fax); gouesnard@ensam.inra.fr 
Gould, J; Texas A&M, Forest Science Dept, College Station, TX USA; 979-845-5078; 979-845-6049 (fax); gould@tamu.edu 
Gracen, VE; Dept. Plant Breeding, 520 Bradfield Hall, Cornell University, Ithaca, NY USA; 607-254-8015; vg45@cornell.edu 
Grant, D; G304 Agronomy Hall, Iowa State Univ, Ames, IA USA; 515-294-1205; 515-294-2299 (fax); dgrant@iastate.edu 

Grasser, KD; Albert-Ludwigs-Univ Freiburg, Inst Biol 3, Schanzlestr 1, Freiburg, Germany; +49 761 203 2764 (phone); +49 761 203 2745 (fax) 
Gray, A; Lourdes College, Sylvania, OH USA; 419-517-8876 (phone); 419-530-7737 (fax); agray@lourdes.edu 
Gray, J; Dept of Biology, Univ of Toledo, 2801 West Bancroft St, Toledo, OH USA; 419-530-1537; 419-530-7737 (fax); jgray5@uoft02.utoledo.edu 
Great Lakes Hybrids; 2201 229th Place, Boone, IA USA; 515-292-7010; 515-292-1957 (fax) 

Green, LS; Biochemistry Dept., 117 Schweitzer Hall, University of Missouri, Columbia, MO USA; 573-771-9076 
Greene, TW; Dow AgroSciences, 9330 Zionsville Rd, Indianapolis, IN USA; 317-337-5956; 317-337-3228 (fax); twgreene@dow.com 
Greenfield, PL; Crop Science, Univ of Natal, Private Bag X01, Scottsville 3209, SOUTH AFRICA; 0331-2605516; 0331-2605424 (fax) 
Greenland, AJ; Zeneca Plant Science, Jealott's Hill, Bracknell, Berkshire RG2 6ET, UNITED KINGDOM; 44-1344-414820; 44-1344-414996 (fax) 

Grier, SL; Novartis Seeds, 317 330th St., Stanton, MN USA; 507-663-7662; 507-645-7519 (fax); steve.grier@syngenta.com 
Griffin, DP; Univ Minnesota, 220 Biosciences Ctr, 1445 Gortner Ave, Saint Paul, MN USA; 612-625-1738 (fax); 612-625-5241; dgriffin@biosci.cbs.umn.edu 
Griffor, M; DeKalb Genetics, 62 Maritime Road, Mystic, CT USA; 860-572-5229; 860-572-5240 (fax) 
Grimanelli, D; Institut de Recherche pour le Developpement, 911 Avenue Agropolis, BP 64501, Montpellier cedex5, FRANCE; 33 4 67 41 63 96 (phone); 

daniel.grimanelli@mpl.ird.fr 
Grimmer, MK; Functional Genomics Group, OB120 School of Biol Sci, Univ Bristol Woodland Rd, Bristol BS8 1UG, UNITED KINGDOM; +44 (0) 117 331 7986; 

Michael.Grimmer@bristol.ac.uk 
Grobman, A; Semillas Penta del Peru S.A., Apartado 270227, Lima 27, PERU; 51-1-2227744; 51-1-4220770 (fax); grobman@terra.com.pe 

Gross, S; Dept. of Plant Biology, UC Berkeley, 555 Life Sciences Addition, #3200, Berkeley, CA USA; 510-643-1737; 510-642-0355; smgross@berkeley.edu 
Grossniklaus, U; Cold Spring Harbor Laboratory, PO Box 100, Cold Spring Harbor, NY USA; 516-367-8825; 516-367-8369 (fax) 
Grotewold, E; Ohio State Univ Biotech Ctr, 232 Rightmire Hall, 1060 Carmack Rd, Columbus, OH USA; 614-292-2483; 614-292-5379 (fax); grotewold.1@osu.edu 
Grun, S; Lehrstuhl Gentechnik Hoherer Pflanzen, TUM, Lichtenbergstrabe 4, 85747 Garching, GERMANY; 0049-89-289-13746; 0049-89-289-12892 (fax); 

gruen@wzw.tum.de 
Gu, M; Jiangsu Agricultural College, Dept. of Agronomy, Yangzhou, Jiangsu 225001, CHINA 
Gu, MG; Institute of Genetics, Chinese Academy of Sciences, Beijing, CHINA 
Guiltinan, M; Penn State Biotechnology Institute, 306 Wartik Lab, Dept of Horticulture, University Park, PA USA; 814-863-7958; 814-863-6139 (fax); mjg9@psu.edu 

Guo, B; USDA/ARS/CPMRU, PO Box 748, Tifton, GA USA; 912-387-2326; 912-387-2321 (fax); bguo@tifton.cpes.peachnet.edu 
Guo, J; Academia Sinica, South China Institute of Botany, Guangzhou 510650, CHINA 
Guo, M; Pioneer Hi-Bred Intl, Inc, 7250 NW 62nd Ave, PO Box 552, Johnston, IA USA; 515-253-2146; 515-334-4788 (fax); Mei.Guo@pioneer.com 
Gupta, M; Dow AgroSciences USA, 9330 Zionsville Rd, Building 306/C-1, Indianapolis, IN USA; 317-337-5980; 317-337-5989 (fax); mgupta@dow.com 

Gutierrez-Marcos, J; Plant Science, Oxford Univ, South Parks Rd, Oxford OX1 3RB, UNITED KINGDOM; 01865-275815; 01865-275074 (fax); jose.gutierrez@plants.ox.ac.uk 



46 
 

Gwyn, J; DeKalb Genetics Corp, 2139 CR 2500 N., Thomasboro, IL USA; 217-694-4141; 217-694-4549 (fax) 
Haag, WL; Sasakawa Global 2000, C. P. 4247, Maputo, MOZAMBIQUE; 258-1-490004; 258-1-491417 (fax) 
Hajduch, M; RDP ENS-Lyon, 46 Allee d'Italie, Lyon, France; mhagduch@ens-lyon.fr 

Hajek, KL; Dept Biol Env Sci, Univ Tennessee-Chattanooga, 615 McCallie Ave, Chattanooga, TN USA; 423-755-4397; 423-785-2285 (fax) 
Hake, S; USDA-ARS-PGEC, 800 Buchanan Street, Albany, CA USA; 510-559-5907; 510-559-5678 (fax); maizesh@nature.berkeley.edu 
Hall, I; Watson School Biol Sci, 1 Bungtown Rd, PO Box 100, Cold Spring Harbor, NY USA; 516-367-5156; hall@cshl.org 
Hall, LN; Oxford Univ, Dept Plant Sci, South Parks Road, Oxford OX1 3RB, UNITED KINGDOM; 865-275030; 865-275147 (fax) 

Hallauer, AR; Agronomy Building, 1505 Agronomy Hall, Iowa State University, Ames, IA USA; 515-294-3052; 515-294-3163 (fax); mlents@iastate.edu 
Hamilton, RI; 3199 Klondike Road, North Gower, Ontario K0A2T0, CANADA; 613-489-3166 (fax); 613-489-3166; rih@cyberus.ca 
Han, CD; Gyeongsang National University, Gazwa Dong, Chinju 660-701, KOREA; 082-591-751-6029; 82-591-759-9363 (fax); cdhan@nongae.gsnu.ac.kr 
Hancock, DC, Jr; 213 Curtis Hall, University of Missouri, Columbia, MO USA; 573-882-1722; 573-884-7850 (fax); HancockDC@missouri.edu 

Hannah, LC; Veg Crops Dept, Univ of Florida, IFAS, 1143 Fifield Hall, P.O. Box 110690, Gainesville, FL USA; 352-392-1928x315; 352-392-5653 (fax); hannah@ifas.ufl.edu 
Hansel, WC; Hansel Cons & Mgmt, Box 283, Carrollton, MO USA; 816-542-1616 
Hansen, JD; 2254 Molecular Biology Bldg., Iowa State University, Ames, IA USA; 515-294-0347; 515-294-0453 (fax); jdhansen@iastate.edu 
Hansen, LA; Novartis Seeds, Inc., 6338 Highway 20-26, Nampa, ID USA; 208-465-8554; 208-467-4559 (fax) 

Hansen, S; Univ Hamburg, Ohnhoststrasse 18, D-22609 Hamburg, GERMANY 
Hanson, MR; Dept Mol Biol & Genetics, Cornell Univ., Biotech Bldg, Ithaca, NY USA; 607-255-2428 (fax); 607-254-4833/4832 lab; mrh5@cornell.edu 
Hanten, J; Novartis Seeds, 317 330th St, Stanton, MN USA; 507-663-7649; 507-645-5621 (fax) 
Hantke, S; Pioneer Hi-Bred Intl, Inc, 7300 NW 62nd Ave, P.O. Box 1004, Johnston, IA USA; 515-253-2493; 515-270-3367 (fax) 

Harberd, N; John Innes Centre,, Norwich Research Park,, Colney Lane,, Norwich, UNITED KINGDOM; +44-1603 452 571; x2525; nicholas.harberd@bbsrc.ac.uk 
Hardeman, K; Dekalb Plant Genetics/Monsanto, 62 Maritime Dr, Mystic, CT USA; 860-572-5282 (fax); 860-572-5279; Kristine.hardeman@monsanto.com 
Harper, LC; Dept Molec & Cell Biol, 345 LSA, University of CA, Berkeley, CA USA; 510-643-8277; 510-643-6791 (fax); ligule@nature.berkeley.edu 
Harper, S; Novartis Seeds, Biotech Research Unit, PO Box 12257, Research Triangle Park, NC USA; 919-541-8514; 919-541-8585 (fax) 

Harris, JW; Dept of Biology, Tennessee Tech Univ, Cookeville, TN USA; 615-528-4097 (fax); 615-372-3143 
Harris, LJ; Eastern Cereal & Oilseed Res Centre, Agriculture & Agri-food Canada, Bldg. #21, Central Exp. Farm, Ottawa, Ontario K1A 0C6, CANADA; (613)759-1314; 

(613)759-6566 (fax); harrislj@agr.gc.ca 
Harry, DE; DataGenetics, 810 E Hammond Ln, Phoenix, AZ USA 

Hartl, T; Dow AgroSciences, 9330 Zionsville Rd, Bldg 306/C2-875, Indianapolis, IN USA; 317-337-5989 (fax); 317-337-5958 
Hartman, CJ; 155 South St. Rd. 2, Valparaiso, IN USA; 219-462-1927 
Has, V; Agricultural Research Station - Turda, Agriculturii 27, 3350 Turda, ROMANIA; 40-264-311680 (phone); 40-264-311792 (fax); hasvoichita@yahoo.com 
Hausler, M; Monsanto, PO Box 3010, Ankeny, IA USA; 515-963-4213; 515-963-4242 (fax); mark.c.hausler@monsanto.com 

Havecker, E; Iowa State Univ, B420 Agronomy Hall, Ames, IA USA; 515-294-2299 (fax); 515-294-1659; havecker@iastate.edu 
Havukkala, I; Genesis R & D Corp. Ltd., P.O. Box 50, Auckland, NEW ZEALAND; 64-9-373-5600; 64-9-373-5601 (fax); i.havukkala@genesis.co.nz 
Hawk, JA; Dept Plant & Soil Sciences, University of Delaware, Newark, DE USA; 302-831-1379; 302-831-3651 (fax); jhawk@strauss.udel.edu 
Hay, A; Univ California-Berkeley, 800 Buchanan Street, Albany, CA USA; 510-559-5922; 510-559-5678 (fax); ASHAY@nature.berkeley.edu 

Hazen, S; Torrey Mesa Research Institute, 3115 Merryfield Row, San Diego, CA USA; 858-812-1192; 858-812-1102 (fax) 
He, Z; Zhejiang Agricultural University, Biotechnology Institute, Hangzhou, Zhejiang 310029, CHINA 
Headley, J; Dept Plant Sciences, 303 Forbes Hall, University of Arizona, Tucson, AZ USA; 520-626-8725; 520-621-7186 (fax); jheadley@ag.arizona.edu 
Hebert, Y; Sta d'Amel Plantes Fourrageres, INRA, 86600 Lusignan, FRANCE; hebert@lusignan.inra.fr 

Hebert-Soule, H; Novartis Seeds S.A., 12 Chemin de L-Hobit, B.P. 27, 31790 Saint Sauveur, FRANCE; 33.5.62.79.99.12; 33.5.62.79.99.96 (fax); 
dominique.hebertsoule@syngenta.com 

Heck, D; Iowa State Univ, Dept Biochemistry, 4178 MBB, Ames, IA USA; 515-294-4042; 515-294-0453 (fax); daheck@iastate.edu 
Helentjaris, T; Pioneer Hi-Bred Int., Inc., Agronomic Traits/TTD, 7300 N.W. 62nd Ave. P.O. Box 1004, Johnston, IA USA; 515-270-3691; 515-254-2619 (fax); 

tim.helentjaris@pioneer.com 
Helmer, G; North Carolina State Univ, Dept of Botany, Box 7612, Raleigh, NC USA; 919-515-3436 (fax); 919-515-7166 
Henderson, D; Univ Georgia, 2502 Plant Sci Bldg, Dept Botany, Athens, GA USA; davidh@dogwood.botany.uga.edu 
Hendrick, C; 7250 NW 62nd Ave., Emerson 1st floor (39), Pioneer Hi-Bred International, Inc., Johnston, IA USA; carol.hendrick@pioneer.com 

Herbarium Library; University of Wisconsin-Madison, 155 Birge Hall, 430 Lincoln Drive, Madison, WI USA; 608-262-2792; 608-262-7509 (fax); tscochra@facstaff.wisc.edu 
Heredia-Diaz, O; Monsanto, 700 Chesterfield Pkway North GG5, Chesterfield, MO USA; 314-537-6902; 314-537-6950 (fax); oscar.heredia@monsanto.com 
Hermon, P; Pioneer Hi-Bred Intl, 7250 NW 62nd Ave, PO Box 552, Johnston, IA USA 
Hernandez, JM; The Ohio State Univ, 206 Rightmire Hall, 1060 Carmack Rd, Columbus, OH USA; 614-688-4954; 614-292-5379 (fax); hernandez.16@osu.edu 

Hetz, W; Institue of Biology, University of Freiburg, Schlanzlestr, 1, 79104 Freiburg, GERMANY 
Heun, M; Population Genetics, Dept Chem & Biotechnol, PO Box 5040, Agric Univ Norway, N-1432 AAs - NLH, NORWAY; 47-64947679; 47-64947691 (fax); 

manfred.heun@ikb.nlh.no 
Hiatt, EN; Kentucky Wesleyan College, Dept. of Biology, 3000 Frederica St., Owensboro, KY USA; 270-852-3158 (phone); 270-926-3196 (fax); ehiatt@kwc.edu 

Higgs, DC; Univ Wisconsin, 900 Wood Rd, PO Box 2000, Kenosha, WI USA; 262-595-2056 (fax); 262-595-2786; higgs@uwp.edu 
Hile, GC; Syngenta, 7113 Alt 49 East, P.O. Box 249, Arcanum, OH USA; 513-692-5164; 513-692-8256 (fax); hilreal@erinet.com 
Hill, M; Novartis Biotechnology, PO Box 12257, 3054 Cornwallis Rd, Research Triangle Park, NC USA; 919-541-8580; 919-541-8585 (fax); martha.hill@syngenta.com 
Hochholdinger, F; University of Tuebingen, Center for plant molecular biology (ZMBP), Auf der Morgenstelle 28, 72076 Tuebingen, GERMANY; 49-7071 / 29 77 0 24; 49-

7071 / 29 50 42 (fax); frank.hochholdinger@zmbp.uni-tuebingen.de 
Hodges, T; Botany & Plant Pathology, Agricultural research Building, Purdue University, West Lafayette, IN USA; 765-494-4657; 765-494-5896 (fax); 

hodges@btny.purdue.edu 
Hoegemeyer, TC; Hoegemeyer Hybrids Inc, 1755 Hoegemeyer Rd, Hooper, NE USA; 402-654-3399; 402-654-3342 (fax) 

Hoekenga, O; 227 US Plant, Soil and Nutrition Lab, Cornell University, Ithaca, NY USA; 607-255-7308 (phone); oah1@cornell.edu 
Hoelscher, A; Monsanto Life Sciences, 700 Chesterfield Pkwy North, MZ BB3G, Saint Louis, MO USA; 314-737-7577; 341-737-5223 (fax); 

angel.d.hoelscher@monsanto.com 
Hoisington, D; ICRISAT, Patancheru, India, MEXICO; 52-55-5804-7575; 52-55-5804-7558 (fax); D.Hoisington@cgiar.org 

Holaday, AS; Department of Biological Sciences, Lubbock, TX USA 
Holdsworth, MJ; Crop Sciences, Div Agric Sci, Univ Nottingham, Sutton Bngtn Campus, Loughborough, Leicestershire LE12 5RD, UNITED KINGDOM; +44 (0) 115 951 

6100; +44 (0) 115 951 6099; michael.holdsworth@nottingham.ac.uk 
Hole, D; Plant Soils & Biometeorology Dept., Utah State Univ., Logan, UT USA; 435-797-2235; 435-797-3376 (fax); dhole@mendel.usu.edu 

Holland, JB; USDA-ARS, 1238 Williams Hall, NC State Univ Box 7620, Raleigh, NC USA; 919-513-4198; 919-513-7959; james_holland@ncsu.edu 



47 
 

Holley, R; Novartis Seeds, 340 Southside Dr., Henderson, KY USA; 270-827-5787; 270-827-5703 (fax); randy.holley@syngenta.com 
Hollick, J; University of California, Department of Plant and Microbial Biology, 111 Koshland Hall #3102, Berkeley, CA USA; 510-643-1734; 510-642-0355 (fax); 

hollick@nature.berkeley.edu 

Holligan, D; 2502 Plant Sci Bldg, Dept Botany, Univ Georgia, Athens, GA USA; 706-542-1857; 706-542-1805 (fax); dawn@plantbio.uga.edu 
Holton, H; Univ California-Berkeley, 800 Buchanan Street, Albany, CA USA; 510-559-5922; 510-559-5678 (fax); hehe@nature.berkeley.edu 
Holtsford, TP; Biol Sci, Tucker Hall, Univ of Missouri, Columbia, MO USA; 573-882-3016; holtsford@biosci.mbp.missouri.edu 
Hong, G; National Center for Gene Research, Chinese Academy of Science, 500 Cao Bao Road, Shanghai 200233, CHINA; 86-21-482-2885; 86-21-482-5775 (fax) 

Hoogstraten, R; Monsanto, 1920 Fifth St, Davis, CA USA; 530-753-1510 (fax); 530-792-2230 
Hornstra, L; Keygene NV, 677 A E Wageningen, NETHERLANDS; 31-317-466866; 31-317-424939 
Houchins, K; 302 Curtis Hall, University of Missouri, Columbia, MO USA; 573-882-2033; 573-884-7850 (fax); houchinske@missouri.edu 
Houghteling, BB; Dept Biology, Ball State Univ, Muncie, IN USA; 765-285-8804 (fax); 765-285-8854 

Houmard, NM; Dekalb, 62 Maritime Dr, Mystic, CT USA; 860-572-5219; 860-572-5240 (fax); nhoumard@dekalb.com 
Hsia, A; 30975 Pointe Of Woods Dr, Apt. 23, Farmington Hills, MI USA; hsia@iastate.edu 
Hu, G; Dept Plant & Microbial Biol, Plant Gene Expression Ctr, 800 Buchanan St, Albany, CA USA; 510-559-5919; 510-559-5678 (fax); gongshe@yahoo.com 
Hu, J; Dept of Botany, University of Georgia, Athens, GA USA; 706-542-1805 (fax); 706-542-1857 

Hu, Y; Univ Georgia, Botany Dept, Miller Plant Sci, Athens, GA USA; 706-542-1805 (fax); 706-542-1857; cloud@dogwood.botany.uga.edu 
Huang, Bing-Quan; Biology Dept, Univ of North Dakota, Grand Forks, ND USA; 701-772-5041 (fax); 701-777-4479 
Huang, Danian; China National Rice Research Institute, Hangzhou, Zhejiang 310006, CHINA 
Huang, WD; Fudan University, Dept. of Biochem., Handan Road 220, Shanghai 200433, CHINA 

Huang, Y; Department of Agronomy, National Taiwan University, Taipei, TAIWAN; (02)2 363-0231 ext. 2727; (02)2 362-0879 (fax); ych@ccms.ntu.edu.tw 
Huang, Y; Lab. of Plant Development Physiology and Molecular Biology, College of Life Science, Beijing Normal University, 19, XinJieKouWai Avenue, Beijing, CHINA; 

ydwang@bnu.edu.cn 
Hubbard, L; USDA-ARS-PGEC, 800 Buchanan St., Albany, CA USA; 510-559-5922; 510-559-5648 (fax); LHUBBARD@Nature.Berkeley.EDU 

Huber, AL; USDA-ARS, 302 Curtis Hall, University of Missouri, Columbia, MO USA 
Hueros, G; Departmento de Biol Cel Genet, Univ Alcala, Crta Madrid-Barcelona Km 33.600, E-28871 Alcala de Henares, SPAIN; 91-8854799 (fax); 91-8854758; 

gregorio.hueros@uah.es 
Huestis, GM; John Innes Centre, Colney Lane, Norwich NR4 7UH, UNITED KINGDOM 

Huetl, R; Tech Univ Munchen, Lehrstuhl fur Genetik, Lichtenbergstrasse 4, D-85747 Garching, GERMANY 
Huffman, GA; Pioneer Hi-Bred International, 7300 NW 62nd Ave., P.O. Box 1004, Johnston, IA USA; 515-270-3502; 515-270-3367 (fax); Gary.Huffman@pioneer.com 
Hulbert, S; Kansas State University, Dept. of Plant Pathology, Throckmorton Hall, Manhattan, KS USA; 913-532-1392; 913-532-5692 (fax); shulbrt@plantpath.ksu.edu 
Humboldt-Universitat; Universitatsbibliothek, Zweigbibliothek Agrarwissenschaften, Invalidenstrasse 42, D-10115 Berlin, GERMANY; 030-20359398; 030-20359398 (fax) 

Hunsperger, JP; P.O. Box 2217, Gilroy, CA USA; (408)848-1161; jhunsp@ix.netcom.com 
Hunter, B; Dept Plant Sci, Forbes Hall, Room 303, Univ of Arizona, Tucson, AZ USA; bhunter@Ag.Arizona.Edu 
Hunter, C; 2111 Piilani Hwy., P.O.Box 645, Kihei, HI USA 
Hurkman, M; N2499 Hwy. D, Brantwood, WI USA 

Hussey, PJ; University of London, Royal Holloway New College, Dept. Biochem., Egham Hill, Egham, Surrey TW20 OEX, UNITED KINGDOM 
Ichim, M; Joint Research Centre, IHCP/GMO Sector, TP331, Ispra (VA) 21020, ITALY; 39-0332-789163; 39-0332-785904; mihael.ichim@jrc.it 
ICI Seeds; 2369 330th St., PO Box 500, Slater, IA USA 
Iida, S; Div Gene Expr & Regulation I, Nat Inst for Basic Biology, Okazaki 444, JAPAN; 0564-55-7680; 0564-55-7685 (fax); shigiida@nibb.ac.jp 

Illinois Foundation Seeds Inc; Attn: David Deutscher, P.O. Box 722, Champaign, IL USA; 217-485-6420; 217-485-5223 (fax); ddeutscher@ifsi.com 
Im, KH; Dept Plant Path, Univ of Florida, Gainesville, FL USA 
Inada, N; Univ California, Dept Plant Microbiol, Berkeley, CA USA; inada@biol.s.u-tokyo.ac.jp 
Ingham, E; 105 Tucker Hall, Univ of Missouri, Columbia, MO USA; 573-882-3481; 573-882-0123 (fax) 

Ingram, G; INRA, RDP, Ecole Normale Superieure de Lyon, 46 Allee d'Halie, 69364 Lyon Cedex 07, FRANCE; 0033 4 72 72 86 07; 0033 4 72 72 86 00 (fax) 
Ingvardsen, C; Molecular Genetics and Biotechnology, Dept Plant Biology, Danish Institute of Agricultural Sciences, Research Center Flakkebjer, DK-4200 Slagelse, 

DENMARK; +45 58 11 34 87; +45 58 11 33 02 (fax); Christina.Ingvardsen@agrsci.dk 
Innes, R; DeKalb Canada Inc., R.R. 2, Glanworth, Ont. N0L 1L0, CANADA 

Inoue, Y; Corn Breeding Lab, Hokkaido Natl Agric Res Ctr, Hitsujigaoka, Toyohira-ku, Sapporo 062-8555, JAPAN; 0287-36-0111 
INRA-Montpellier; 9 Place Viala, 34060 Montpellier, FRANCE 
INRA-UPS-INA P-G; Station de Genetique Vegetale, Ferme du Moulon, 91190 Gif sur Yvette (EURO I-3, FRANCE 
INRA-Versailles; Centre de Versailles, Genetique et Amelioration des Plantes, Bibliotheque, F78026 Versailles Cedex, FRANCE 

Inst Breed & Prod Field Crops; Maize Department (Library), Marulicev trg 5/I, 41000 Zagreb, CROATIA; 01-2760-323 (fax); 01-2760-311 
Inst Grassl & Envir Res; Librarian, Plas Gogerddan, Aberystwyth, Ceredigion  SY23 3EB, WALES 
Int'l Triticeae Mapping Initiative; Genetic Resources Conservation Prog., Univ. California, One Shields Ave., Davis, CA USA; 916-754-8503; 916-754-8505 (fax) 
INTA-CNIA; Instituto de Genetica "E.A. Favret", Biblioteca, C.C.25, 1712 Castelar, Buenos Aires, ARGENTINA; 54-1-4450-0805 (fax); 54-1-4450-1876; 

igenet@cnia.inta.gov.ar 
Iowa State University; Library Chairman, Iowa State Agronomy Reading Room, Room 3020 Agronomy Hall, Ames, IA USA 
Irish, EE; Department of Biological Sciences, 312 Chemistry Bldg, University of Iowa, Iowa City, IA USA; 319-335-2582; 319-335-3620 (fax); erin-irish@uiowa.edu 
IS-UNESP; PO Box 830657, Birmingham, AL USA 

Isaac, PG; Agrogene S.A., 620, rue Blaise Pascal, Z.I.-Immeuble Alligator, 77555 Moissy Cramayel, FRANCE; 33-1-64 13 31 80; 33-1-64 13 31 81 (fax); 
pete.i@agrogene.com 

Ishige, T; Biol Resources Div, JIRCAS, 1-2 Ohwashi, Tsukuba 305-8686, JAPAN; 81-298-38-6650 (fax); 81-298-38-6305 
Ishikawa, R; Faculty of Agriculture, Hirosaki Univ, Hirosaki Aomori 036, JAPAN; 011-81-172-39-3778; 011-81-172-39-3750 (fax); ishikawa@cc.hirosaki-u.ac.jp 

Islam-Faridi, N; Dept Soil and Crop Sci, Texas A&M Univ, College Station, TX USA 
Istituto Sper Cerealicoltura; Sezione di Bergamo, Via Stezzano 24, 24100 Bergamo, ITALY; 0039 35 313132; 0039 35 316054 (fax) 
Ito, M; BioScience Ctr, Nagoya Univ, Chikusa, Nagoya 464-8601, JAPAN; 81-52-789-5225; 81-52-789-5226 (fax) 
Itoh, J-I; Univ California, 111 Koshland Hall, Plant Biol, Berkeley, CA USA; 510-642-8058; ajunito@mail.ecc.u-tokyo.ac.jp 

Jackson, D; Cold Spring Harbor Lab, 1 Bungtown Rd, P.O. Box 100, Cold Spring Harbor, NY USA; 516-367-8467; 516-367-8369 (fax); jacksond@cshl.org 
Jackson, JD; USDA/ARS, Maize Genetics Coop Stock Center, S-123 Turner Hall, 1102 S. Goodwin Ave, Urbana, IL USA; 217-333-6331; 217-333-6064 (fax); j-

day@uiuc.edu 
Jacqueth, J; Pioneer Hi-Bred Intl, 7300 NW 62nd Ave, PO Box 1004, Johnston, IA USA; 515-270-4369; jennifer.jaqueth@pioneer.com 

Jahn, M; Cornell Univ, 312 Bradfield Hall, Ithaca, NY USA; 607-255-8147; 607-255-6683 (fax) 



48 
 

James, MG; Dept. of Bioch Bioph Mol Biol, Molecular Biology Building, Room 2152, Iowa State University, Ames, IA USA; 515-294-3818; 515-294-0453 (fax); 
mgjames@iastate.edu 

Jamoom, E; Univ Florida, Hortic Dept, Gainesville, FL USA; 352-846-8888; Jamoom@ufl.edu 

Jampatong, C; Natl Corn & Sorghum Res Ctr, Kasetsart Univ, Klangdong, Pakchong, Nakhonratchasima, 30320, THAILAND; 66-44-361108 (fax); 66-44-361771-4 
Jampatong, S; Natl Corn & Sorghum Res Ctr, Kasetsart Univ, Klangdong, Pakchong, Nakhonratchasima,30320, THAILAND; 66-44-361108 (fax); 66-44-361771-4 
Janick-Buckner, D; Truman State Univ, Div Sciences, Kirksville, MO USA; 660-785-4305; 660-785-4045 (fax); djb@truman.edu 
Jankovsky, JP; Biology Dept c/o Tim Nelson, PO Box 208104, Yale University, New Haven, CT USA; 203-432-3862 

Jarboe, SG; Purdue University, Department of Agronomy, 1150 Lilly Hall of Life Sciences, West Lafayette, IN USA; 765-496-1368 (fax); 765-494-4772 
Jeffries-Griffor, J; DeKalb Genetics, 62 Maritime Rd, Mystic, CT USA 
Jegla, D; Dept Biol Sci, 316 CB, University of Iowa, Iowa City, IA USA 
Jenkins, B; Institute of Molecular Biology, University of Oregon, Eugene, OR USA 

Jewell, DC; CIMMYT Maize Research Station, P.O. Box MP 163, Mount Pleasant, Harare, ZIMBABWE; (263)(4)301807; (263)(4)301327 (fax) 
Ji, J; Univ Georgia, 4606 Plant Sci, Athens, GA USA; 706-542-1805 (fax); 706-542-1954; Jiabing@dogwood.botany.uga.edu 
Jia, H; Iowa State Univ, G418 Agronomy Hall, Ames, IA USA; 515-294-0837; hwjia@iastate.edu 
Jiang, CH; Iowa State Univ, 2288 Molec Biol Bldg, Ames, IA USA; 515-294-3277; CzJiang@iastate.edu 

Jiang, JM; Univ Wisconsin, Dept Hort, 1575 Linden Drive, Madison, WI USA; 608 262-1878; jjiang1@facstaff.wisc.edu 
Jiang, N; Univ of Georgia, Plant Sci Building, Athens, GA USA; 706-542-1805 (fax); 706-542-1857; jiangn@msu.edu 
Jiao, S; 324 Tucker Hall, Univ Missouri, Columbia, MO USA; 573-882-8033 
Jin, P; Iowa State Univ, 2188 MBB, Ames, IA USA; 515-294-6755 (fax); 515-294-0337 

Jobling, S; Unilever Research, Colworth House, Sharnbrook, Bedford MK44 1LQ, UNITED KINGDOM; 44 1234 222575; 44 1234 222552 (fax) 
Jockovic, D; Inst Field and Veg Crops, 30 Maksima Gorkog, Novi Sad 21000, YUGOSLAVIA 
Joets, J; INRA, Station Genet Veg, du Moulon, Gif-sur-Yvette 91190, FRANCE; 11 33 1 69 33 23 (fax); 11 33 1 69 33 23; joets@moulon.inra.fr 
Johal, G; Purdue University, Dept Bot Plant Path, 1155 Lilly Hall, West Lafayette, IN USA; 765-494-4448; 765-494-0363 (fax); gjohal@purdue.edu 

John Innes Centre - Library; Norwich Research Park, Colney, Norwich NR4 7UH, UNITED KINGDOM; 44-1603-452571; 44-1603-456844 (fax); jii.LIBRARY@BBSRC.AC.UK 
Johns, MA; Dept Biological Sciences, Northern Illinois University, DeKalb, IL USA; 815-753-7836; 815-753-0461 (fax); majohns@niu.edu 
Johnson, EC; 1525 Vine St., Belmont, CA USA; 650-593-1525 
Johnson, EH; CIBA-GEIGY Corporation, P.O. Box 1830, Kaunakakai, HI USA; 808-567-6753 (fax); 808-567-6146 

Johnson, L; Agricultural Research, Green Giant Co, 1201 North 4th St, Le Sueur, MN USA; 612-665-2682 (fax); 612-665-3515 
Johnson, MG; 920 North Hwy 13, Henrietta, MO USA; 816-494-5561; mjohnson@jcrob.com 
Johnson, MW; Dept of Agronomy, Pennsylvania State Univ, University Park, PA USA; 814-865-0324; 825-863-7043 (fax) 
Johnson, R; Monsanto Co, 101 West Tomaras Ave, Savoy, IL USA; 217-356-6879; 217-356-7863 (fax); djohnson@dekalb.com 

Johnson, S; 26663 Timber Road, Kelley, IA USA; 515-232-5777; 515-232-5769 (fax); crdssjohnson@aol.com 
Johri, MM; Molecular Biology Unit, Tata Inst Fundamental Res, Homi Bhabha Road, Mumbai 400 005, INDIA; 215-2971; 091-22-215-2110 (fax) 
Jondle, D; Cargill Hybrid Seeds, 1502 N Gault, Saint Peter, MN USA; 507-931-2940; 507-931-9691 (fax) 
Jones, J; Sainsbury Laboratory, John Innes Centre, Colney Lane, Norwich NR4 7UH, UNITED KINGDOM; 44-1603-452571; 250024 (fax); JONESJ@bbsrc.AC.UK 

Jones, JE; 8429 Meadow Green Way, Gaithersburg, MD USA 
Jones, M; 031 Selby Hall, 1680 Madison Ave, Wooster, OH USA; 330-263-3838x2837; 330-263-3841 (fax); jones.390@osu.edu 
Jorgensen, RA; Dept Plant Sci, Univ Arizona, 303 Forbes Bldg, Tucson, AZ USA; 520-626-9216; 520-621-7186 (fax); raj@ag.arizona.edu 
Juarez, MT; Cold Spring Harbor Lab, 1 Bungtown Rd, PO Box 100, Cold Spring Harbor, NY USA; 516-367-8369 (fax); 516-367-6818; juarez@cshl.org 

Julstrom, P; c/o CIMMYT, Lisboa 27, Apdo. Postal 6-641, 06600 Mexico, D.F., MEXICO; 52 5 726 9091; 52 5 726 7558 (fax) 
Jun, W; Box 8118, Beijing 100081, CHINA 
Jung, R; Pioneer Hi-Bred Internat Inc, 7300 NW 62nd Ave, PO Box 1004, Johnston, IA USA; 515-270-5934; 515-270-2619 (fax); Rudolf.jung@pioneer.com 
Juvik, JA; Dept. Nat. Res. Environ. Sci., University of Illinois, 307 ERML, Urbana, IL USA; 217-333-1966; 217-333-4777 (fax); juvik@uiuc.edu 

Kaeppler, HF; Moore Hall 461, Dept of Agronomy, Univ of Wisconsin, 1575 Linden Dr, Madison, WI USA; 608-262-5217 (fax); 608-262-0246; hfkaeppl@facstaff.wisc.edu 
Kaeppler, SM; Dept of Agronomy, University of Wisconsin, 1575 Linden Drive, Madison, WI USA; 608-262-5217 (fax); 608-262-9571; smkaeppl@facstaff.wisc.edu 
Kahler, AL; Biogenetic Services, Inc, 801 32nd Ave, Brookings, SD USA; 605-697-8507 (fax); 605-697-8500; biogene@brookings.net 
Kaleikau, E; NRI Plant Genome Program, Stop 2241, 1400 Independence Avenue SW, Washington, DC USA; 202-401-1931; 202-401-6488 (fax); 

ekaleikau@csrees.usda.gov 
Kalia, V; Regional Research Station, Dhaulakuan-173001, Distt Sirmur (H. P.), INDIA 
Kallis, R; Univ Illinois, 259 ERML, 1201 S Gregory Dr, Urbana, IL USA; 217-244-5760 
Kampani, A; Univ Illinois, 1201 W Gregory Dr, Urbana, IL USA; 217-333-4582 (fax); 217-244-6146 

Kamps, TL; University of Georgia, Plant Genome Mapping Laboratory, Center for Applied Genetic Technologies, 111 Riverbend Road, Athens, GA USA; 706-583-0160 
(phone); kampstl@yahoo.com 

Kang, CL; Hunan Agricultural College, Dong Jiao, Changsa, Hunan 410128, CHINA 
Kang, MS; Department of Agronomy, Louisiana State University, Baton Rouge, LA USA; 504-388-2110; 504-388-1403 (fax); mkang@agctr.lsu.edu 

Kantety, R; Dept of Agronomy, 1150 Lilly Hall, Purdue University, West Lafayette, IN USA; 765-494-6508 (fax); 765-496-2729 
Kaonga, KKE; Ministry of Agriculture, Chitedze Research Station, Box 158, Lilongwe, MALAWI; ++265 707222 (phone); ++265 707041 (fax); maizeagronomy@malawi.net 
Kaplinsky, N; Univ California-Berkeley, 111 Koshland Hall, Berkeley, CA USA; 510-642-7085; 510-642-4995 (fax); nkaplins@nature.berkeley.edu 
Karpoff, A; Dept of Biology, Univ of Louisville, Louisville, KY USA; 502-852-5934; 502-852-0725 (fax); AJKARP01@homer.Louisville.edu 

Karpova, O; Univ Missouri, 105 Tucker Hall, Columbia, MO USA; 573-882-8033; 573-882-0123 (fax) 
Kasha, KJ; Dept of Crop Science, Univ of Guelph, Guelph, Ontario N1G 2W1, CANADA; 519-824-4120  EXT 2507; 519-763-8933 (fax) 
Kasim, A; Department of Biological Sciences, Ahmadu Bello University, Zaria, NIGERIA; 069-50581 ext. 108; 234 69 50891 (fax) 
Kass, LB; L. H. Bailey Hortorium, Dept of Plant Biology, 228 Plant Science Bldg, Cornell University, Ithaca, NY USA; 607-255-2131; 607-255-7979 (fax); lbk7@cornell.edu 

Kaszas, E; Syngenta Biotechnology Inc, 3054 Cornwallis Rd, Research Triangle Park, NC USA; 919 765 5040; 919-541-8585 (fax); etienne.kaszas@syngenta.com 
Katayose, Y; Rice Genome Res Program, STAFF Inst, 446-1, Ippaizuka, Kamiyokoba, Ippaizuka, Tsukuba-shi, Ibaraki-ken 305, JAPAN; 81-298-38-2302 (fax); 81-298-38-

2199; katayose@nias.affrc.go.jp 
Katic-Jovanovic, S; 4619 Tamworth Rd, Sylvania, OH USA; +381641335839; sanjabiz@bluegargoyle.com 

Kato Y., TA; Colegio de Postgraduados, Inst Rec Genet Productividad, Km 35.5 Carr Mexico-Texcoco, 56230 Montecillo, Texcoco, MEXICO; 595 1 02 30 (fax); 595 1 02 30 
Kato, A; Univ Missouri, 117 Tucker Hall, Columbia, MO USA; 573-882-4871; 573-882-0123 (fax); KatoA@missouri.edu 
Katsar, CS; Pioneer,  A DuPont Company, 7250 NW 62 street, Johnston, IA USA; 515-334-6639; 515-334-6634 (fax); catherine.katsar@pioneer.com 
Kaufman, B; Pioneer Hi-Bred Internat, Inc, 10700 Justin Dr., Urbandale, IA USA; (515)334-6478; (515)334-6431 (fax); Benjamin.Kaufman@pioneer.com 

Kavakli, IH; 379 Clark Hall, Washington State Univ, Pullman, WA USA; 509-335-1047; 509-335-7643 (fax) 



49 
 

Keeling, PL; ExSeeds Genetics L.L.C., 1573 Food Sci Bldg, Iowa State Univ, Ames, IA USA; 515-294-3259; 515-294-2644 (fax); pkeeling@iastate.edu 
Kellogg, EA; Dept of Biology, Univ of Missouri - St Louis, 8001 Natural Bridge Rd, Saint Louis, MO USA; 314-516-6217; 314-516-6233 (fax); tkellogg@umsl.edu 
Kendall, T; Pioneer Hi-Bred Internat., Inc., 7300 NW 62nd Ave., PO Box 1004, Johnston, IA USA; 515-270-5952; 515-270-3367 (fax); timmy.kendall@pioneer.com 

Kendra, DF; USDA,ARS, NCAUR, 1815 N. University St., Peoria, IL USA; kendrad@ncaur.usda.gov 
Kennard, WC; Monsanto, 3302 Convenience Blvd, Ankeny, IA USA; 515-963-4209; 515-963-4242 (fax); wayne.kennard@monsanto.com 
Kermicle, J; 218 Genetics Dept, 445 Henry Mall, University of Wisconsin, Madison, WI USA; 608-262-2976 (fax); 608-262-1253; kermicle@facstaff.wisc.edu 
Kerns, MR; Monsanto Company, 3302 SE Convenience Blvd, Ankeny, IA USA; 515-963-4242 (phone); mike.kerns@monsanto.com 

Kerns, S; Univ Wisconsin, 1575 Linden Dr, Madison, WI USA; 608-262-5217 (fax); 608-262-6521 
Kerstetter, R; Rugers Univ, Waksman Inst, Dept of Plant Biology, 190 Frelinghuysen Road, Piscataway, NJ USA; 732-445-4737; 732-445-5735 (fax); 

randallk@waksman.rutgers.edu 
Kessler, S; Section of Plant Biology, Division of Biological Sciences, Univ California, Davis, CA USA; 916-754-8692; 916-752-5410 (fax); sakessler@ucdavis.edu 

Ketchum, KA; TIGR, 9712 Medical Center Drive, Rockville, MD USA 
Keygene N.V.; Postbus 216, Wageningen 6700AE, NETHERLANDS 
Khairallah, M; CIMMYT, Apdo. Postal 6-641, Mexico, D.F. 06600, MEXICO; 415-833-6655; 415-833-6656 (fax) 
Khavkin, EE; Inst Agric Biotech, 42 Timiryazevskaya ul., Moscow, 127550, RUSSIA; (7-095)976-6544; (7-095)977-0947 (fax); emil@iab.ac.ru 

Kidwell, K; Crop & Soil Sci, 201 Johnson Hall, Washington State Univ, Pullman, WA USA; 509-335-7247; 509-335-8674 (fax); kidwell@mail.wsu.edu 
Kiefer, M; Northrup King Co., 317 330th St., Stanton, MN USA 
Kim, BD; Dept of Horticulture, Seoul National Univ, 103 Seodoon-dong, Suwon 441-744, KOREA; 82-331-296-2768 (fax); 82-331-296-2768 (fax); kimbd@plaza.snu.ac.kr 
Kim, CS; Univ Arizona, 303 Forbes Hall, Tucson, AZ USA; 520-621-3692 (fax); 520-621-9154 

Kim, I; Plant Biology Dept, 111 Koshland Hall, UC Berkeley, Berkeley, CA USA 
Kim, K; Penn State, 302 Wartik Lab, University Park, PA USA; 814-863-7958; 814-863-7958 (fax) 
Kim, S; Iowa State Univ, 2182 Molec Biol Bldg, Ames, IA USA; 515-294-0453 (fax); 515-294-8202; kimst@iastate.edu 
Kim, SK; Internat Agric Research Inst, College of Agriculture, Kyungpook National Univ, Taegu 702-701, SOUTH KOREA; kimsk@bh.kyungpook.ac.kr 

Kim, W; 2801 W Bancroft St, Univ Toledo, Toledo, OH USA; 419-530-1538; 419-530-7737 (fax) 
Kindiger, B; USDA-ARS, Grazinglands Research Laboratory, 7207 West Cheyenne St, El Reno, OK USA; 405-262-5291; BKindige@GRL.ARS.USDA.GOV 
Kinsey, M; DeKalb Genetics Corp, 3100 Sycamore Rd, DeKalb, IL USA; 815-758-9361; 815-758-4106 (fax) 
Kirsch, H; Inst Allgemeine Bot, Univ Hamburg, Ohnhorstrasse 18, Hamburg, GERMANY; 049-40-428-16-503 (fax); 049-40-428-15-382 

Kishore, VK; Syngenta Seeds, Inc., 1301 West Washington St., Bloomington, IL USA; 309-533-2049 (phone); venkata.kishore@syngenta.com 
Kiss, C; 18 Avenue Gallieni, 49130 Les Ponts de Ce, FRANCE; 33-2-41-44-97-97; 33-2-41-44-98-69 (fax) 
Klein, AS; Department of Biochemistry, Spaulding Life Science Bldg, University of New Hampshire, Durham, NH USA; 603-862-4013 (fax); 603-862-2455; 

anita.klein@unh.edu 

Kleinhofs, A; Crop & Soil Sci, 201 Johnson Hall, Washington State Univ, Pullman, WA USA; 509-335-4389; 509-335-8674 (fax); andyk@wsu.edu 
Kloeckener-Gruissem, B; Neurology, Univ Calif San Francisco, San Francisco, CA USA; (510) 985-3100; (510) 985-3101 (fax); bkg@gallo.ucsf.edu 
Koch, KE; 2147 Fifield Hall, Horticulture Dept, Plant Molec Cell Biol, University of Florida, Gainesville, FL USA; 352-392-4711 ext 309; 352-392-6479 (fax); 

kek@mail.ifas.ufl.edu 

Kohashi, J; Dept of Botany, Colegio de Postgrad, Chapingo, Edo de Mex, MEXICO; (595)4-22-00 ext.5294; (595)428-73 (fax) 
Koinuma, K; Hokkaido Natl Agric Exp Stn, Hitsujigaoka, Toyohira-ku, Sapporo, Hokkaido 0628555, JAPAN; koinuma@cryo.affrc.go.jp 
Kolacz, K; Monsanto, 700 Chesterfield Pkwy, Saint Louis, MO USA; 314-537-7015 (fax); 314-537-6406 
Kolomiets, MV; Dept Plant Pathology and Microbiology, 2132 TAMU, College Station, TX USA; 979-458-4624 (phone); 979 845-6483  (fax); kolomiets@tamu.edu 

Kongsamai, B; Iowa State Univ, Dept Agron, 1401 Agronomy Hall, Ames, IA USA; 515-294-0896; buppa@iastate.edu 
Konstantinov, K; Maize Research Institute, 11185 Zemun-Belgrade, YUGOSLAVIA; (381)11-3756-704; (381)11-3857-707 (fax); kkosana@mrizp.co.yu 
Konstantinov, Y; Siberian Inst Plant Phys Bioch, P.O. Box 1243, Irkutsk 664033, RUSSIA; 39-52-51-07-54 (fax); 39-52-46-09-03; yukon@sifibr.irk.ru 
Koterniak, VV; Maize & Sorghum Res Inst, Pascani, reg. Criuleni 4834, MOLDOVA; koterniak@hotmail.com 

Kowalewski, S; 117 Schweitzer Hall, University of Missouri, Columbia, MO USA; kowalewskis@missouri.edu 
Kowles, RV; Biology Department - Box 10, 700 Terrace Heights, St. Mary's University of Minnesota, Winona, MN USA; 507-457-1554; 507-457-1633 (fax); 

dkowles@smumn.edu 
Krakowsky, M; USDA-ARS, P.O. Box 748, Tifton, GA USA; mkrakowsky@tifton.usda.gov 

Kramzar, L; Univ Wisconsin, 900 Wood Rd, PO Box 2000, Kenosha, WI USA; 262-595-2786 
Krapovickas, A; Inst Botanica del Nordeste, Casilla Correo 209, Corrientes 3400, ARGENTINA 
Kravchenko, OA; Sprincenoaia Str. 1, Institute of Genetics, Chisinau, MD 2028, MOLDOVA; (3732)73-81-25; kravchenko@mail.md 
Krebbers, ET; DuPont de Nemours & Co., Agricultural Biotechnology, Experimental Station 402/2253, Wilmington, DE USA; (302)695-8577; (302)695-7361 (fax); 

enno.krebbers@usa.dupont.com 
Kreisman, LS; Dept Biol Sci, Gibb Hall, Univ of Idaho, Moscow, ID USA 
Kresovich, S; 130 Biotech Bldg, 332 Brookfield Rd, Cornell Univ, Ithaca, NY USA; 607-255-2300/254-1253; 607-255-6249 (fax); sk20@cornell.edu 
Krivov, NV; N. M. Tulaykov Research Agricultural Institute of Samara, 41, Carl Marx Street, Bezenchiuc, Samara region RUSSIA; 8(276)2-11-40 (phone); (84676)2-26-66 

(fax); krivovn@mail.ru 
Kriz, A; 23 Robin Hood Drive, Gales Ferry, CT USA; 860-381-9158 (phone); kriza@basf.com 
Krone, T; Asgrow Seed Co, 634 E. Lincoln Way, Ames, IA USA; 515-232-6955; 515-232-6905 (fax) 
Kross, H; 526 Science II, Iowa State University, Ames, IA USA; (515)294-4294 

Krueger, RW; Monsanto, 800 N. Lindbergh Blvd. C2NA, Saint Louis, MO USA; 314-694-3677; 314-694-5926 (fax); RWKRUE@ccmail.monsanto.com 
Kuhn, WE; U.S. Corn Research Director, Pioneer Hi-Bred Internatl., Inc., 7300 NW 62d Ave., PO Box 1004, Johnston, IA USA; 515-270-3362; 515-253-2288 (fax); 

bill.kuhn@pioneer.com 
Kumar, M; Department of Genetics, Rajendra Agric. Univ., Bihar, Pusa (Samastipur)-848125, INDIA 

Kumar, S; Project Directorate Veg Res, Post Box # 5002, Varanasi-221005, INDIA; sanjeetk1@mailcity.com 
Kunze, R; Freie Universitaet Berlin, Institut fuer Biologie - Angewandte Genetik, Albrecht-Thaer-Weg 6, Berlin, GERMANY; 49-30-838 54345 (phone); r-c-kunze@web.de 
Kuo, C-H; Iowa State Univ, B420 Agronomy Hall, Ames, IA USA; 513-294-1659; chkuo@iastate.edu 
Kutka, FJ; Natural Resources Res Inst, 5013 Miller Trunk Hwy, Duluth, MN USA 

Kuzmin, E; Dept Biol Sci, Univ of Missouri, Columbia, MO USA; 573-882-8033; 573-882-0123 (fax); ekuzmin@biosci.mbp.missouri.edu 
Kynast, RG; Univ Minnesota, Dept Agron Plant Genet, 411 Borlaug Hall, 1991 Buford Circle, Saint Paul, MN USA; 612-625-1268 (fax); 612-625-6223; kynas001@tc.umn.edu 
Labkowitz, M; Dept Plant Biology, 111 Koshland, Univ California, Berkeley, CA USA; 510-642-8058; 510-642-4995 (fax) 
Laccetti, LB; DeKalb Plant Genetics, 62 Maritime Park, Mystic, CT USA; 860-572-5247; 860-572-5240 (fax) 

LaCognata, U; Hermannswerder 14, 14473 Potsdam, GERMANY; 49-331-27-567-28; 49-331-27-567-77 (fax); lacognata@PlantTec.de 



50 
 

Lai, F-M; BASF Plant Sci, 26 Davis Dr, Research Triangle Park, NC USA; 919-547-2423 (fax); 919-547-2368; laif@basf.com 
Lai, J; Waksman Institute, State Univ of NJ, 190 Frelinghuysen Rd, Piscataway, NJ USA; 732-445-5735 (fax); 732-445-3801; jlai@mbcl.rutgers.edu 
Lakhamraju, S; 5 Lakeview Avenue, Apt #11, Reading, MA USA; 978-376-8900 (phone); saradalakhamraju@yahoo.com 

Lal, S; 346 Dodge Hall, Department of Biological Sciences, Oakland University, Rochester, MI USA; 248-370-2875; 248-370-4225 (fax); lal@oakland.edu 
Lambert, A; 11 rue du 11 Novembre, 49124, SAINT BARTHELEMY D'ANJOU, FRANCE; antoine.lambert@limagrain.com 
Lambert, CA; Univ Stellenbosch, Dept Genet, Private Bag XI, Stellenbosch 7602, SOUTH AFRICA; 27 21 8085237 (fax); 27 21 8085839 
Lambert, RJ; Crop Science, Turner Hall, Univ of Illinois, 1102 S. Goodwin Ave., Urbana, IL USA; rjlamber@uiuc.edu 

Lamkey, K; Agronomy Building, Iowa State University, Ames, IA USA; 515-294-7826; 515-294-9359 (fax); KRLAMKEY@IASTATE.EDU 
Lampoh, E; Crops Res Inst, PO Box 3785 Kumasi, Ashanti Region, GHANA; 6221 
Lanahan, M; Novartis Seeds, 3054 Cornwallis Rd, Research Triangle Park, NC USA; 919-541-8513; 919-541-8585 (fax) 
Landi, P; Univ Bologna, Dip Sci techn Agroambientali, Viale Fanin, 44, 40127 Bologna, ITALY; plandi@agrsci.unibo.it 

Lane, B; College of Natural Resources, Dean's Office, University of California, Berkeley, CA USA; 510-643-2203; 510-642-4612 (fax); babs@nature.berkeley.edu 
Lang, T; USAID/KATHMANDU/6190, Washington, DC USA 
Langdale, J; Department of Plant Sciences, University of Oxford, South Parks Road, Oxford OX1 3RB, UNITED KINGDOM; (44)1865275099; (44)1865275147 (fax); 

jane.langdale@plants.ox.ac.uk 

Lange & Springer; Wissenschaftliche Buchhandlung, GmbH & Co. KG, Otto-Suhr-Allee 26/28, D-10585 Berlin, GERMANY; 49 30 342 06 11 or 340 05 233; 
Baagoe@Lange.Springer.de 

Langham, RJ; Univ California, 111 Koshland Hall, Berkeley, CA USA; 510-642-4995 (fax); 510-642-7948; rlangham@nature.berkeley.edu 
Langton, S; Pioneer Hi-Bred Intl, PO Box 668, Janesville, WI USA; 608-756-4038 (fax); 608-756-4030; steven.langton@pioneer.com 

Lanza, L; Augusto Bench/Ester Eliana Lasry Bench, UNICAMP/CBMEG, CIdade Univ 'Zeferino Vaz', Campinas SP 13083-970, BRAZIL; 55-19-788-1090; 55-19-788-1089 
(fax) 

Laparra, H; Yale Univ, MCD Biol Dept, 165 Prospect St, PO Box 208104, New Haven, CT USA; 203-432-3894; 203-432-3854 (fax) 
Larkins, B; Dept Plant Sciences, University of Arizona, Building #36, Tucson, AZ USA; (520)621-9958; (520)621-3692 (fax); LARKINS@ag.arizona.edu 

Lassagne, H; Biogemma, 24 Avenue des Landais, Aubiere, FRANCE; 33-4-73-42-79-70; 33-4-73-42-79-81 (fax); herve.lassagne@biogemma.com 
Latshaw, S; Univ Florida, Horticulture Sci, Gainesville, FL USA; 352-392-6479 (fax); 352-392-1928; latshaw@ufl.edu 
Laudencia-Chingcuanco, D; Plant Gene Expression Center, USDA-ARS, 800 Buchanan St., Albany, CA USA; 510-559-5968; 510-559-5678 (fax) 
Laurie, C; Cereon Genomics, 45 Sidney St, Cambridge, MA USA; 617-551-1920 (fax); 617-551-8134 

Laurie, D; JI Centre for Plant Science Res., Colney Lane, Norwich NR4 7UH, UNITED KINGDOM; 44-01603-452571 x2610; 44-1603-502241 (fax); 
LAURIED@BBSRC.AC.UK 

Lauter, N; USDA-ARS, 415 Bessey Hall, Iowa State University, Ames, IA USA; 515 294 9420 (phone); nickl@iastate.edu 
Lawrence, CJ; USDA-ARS & MaizeGDB, 526 Science II, Iowa State University, Ames, IA USA; 515-294-4294; triffid@iastate.edu 

Leaver, C; Dept Plant Sciences, University of Oxford, South Parks Road, Oxford OX1 3RB, UNITED KINGDOM; 01865 275143; 01865 275144 (fax); 
chris.leaver@plants.ox.ac.uk 

LeBlanc, O; ORSTOM-CIMMYT, Apdo Postal 6-641, 06600 Mexico DF, MEXICO; (52) 5 726 9091; (52) 5 726 7567 (fax); oleblanc@cgiar.org 
LeDeaux, J; USDA-ARS, NCSU, PO Box 7614, Raleigh, NC USA; 919-515-4087; 919-515-3355 (fax); john.r.ledeaux@monsanto.com 

Lee, D; Section of Plant Biology, Robbins Hall c/o Neelima Sinha, UC Davis, Davis, CA USA 
Lee, EA; Dept. of Plant Agriculture, Crop Sci. Bldg., University of Guelph, Guelph, Ontario CANADA; 519-824-4120x53360; lizlee@uoguelph.ca 
Lee, HB; Dept Agronomy, Coll Agriculture, Chungnam Natl Univ, 220 Gung-Dong, Yusung-Gu, Taejon 305-764, KOREA; 82-042-821-5721; 82-042-823-8050 (fax) 
Lee, HS; Zoology Dept, University of Texas, Austin, TX USA 

Lee, I; Department of Biology, College of Science, Kyungsung University, Pusan, 608-736, SOUTH KOREA; 051-620-4647; 051-627-4115 (fax) 
Lee, M; Department of Agronomy, Iowa State University, Ames, IA USA; 515-294-7951; 515-294-3163 (fax); mlee@iastate.edu 
Lee, W; Dow Agrosciences, 9330 Zionsville Rd, Indianapolis, IN USA; 317-337-5920; wslee@dow.com 
Lee, Y; Pioneer Hi-Bred Internatl, 7250 NW 62nd Ave, PO Box 552, Johnston, IA USA; 515-334-4620; 515-334-4755 (fax) 

Leffler, N; DeKalb Genetics Corp, 3100 Sycamore Rd, DeKalb, IL USA; 815-758-9361; 815-758-4106 (fax); nleffler@dekalb.com 
Lehmensiek, A; Univ Stellenbosch, Dept Genet, Private Bag XI, Stellenbosch, SOUTH AFRICA; 27 21 8085833 (fax); 27 21 8085837; aleh@maties.sun.ac.za 
Leland, T; Monsanto BB3K, 700 Chesterfield Parkway, Chesterfield, MO USA; 314-737-7208; 314-737-5223 (fax); timothy.j.leland@stl.monsanto.com 
Lemaux, P; Dept Plant and Microbial Biology, 111 Koshland Hall, University of California, Berkeley, Berkeley, CA USA; 510-642-1589; 510-642-7356 (fax); 

lemauxpg@nature.berkeley.edu 
Lemieux, B; Dept Plant & Soil Sci, Univ of Delaware, Newark, DE USA; 302-831-1390/0593; 302-831-0721 (fax) 
Leroy, P; INRA, Domaine De Crouelle, 63039 Clermont-Ferrand, Cedex 2, FRANCE; 33 73 624337; 33 73 624453 (fax); leroy@valmont.clermont.inra.fr 
Lesnick, M; Institute of Molecular Biology, University of Oregon, Eugene, OR USA; lesnick@molbio.uoregon.edu 

Levin Research Centre Library; Crop & Food Research Library, Private Bag 11600, Palmerston North, NEW ZEALAND; 64-6-356-8300; 64-6-351-7050; 
mayclairr@crop.cri.nz 

Levites, EV; Inst Cytol Genetics, Novosibirsk, RUSSIA 
Levy, A; Plant Genetics Department, Weizmann Institute of Science, Rehovot, 76100, ISRAEL; 972-8-342421; 972-8-466966 (fax); LPLEVY@WEIZMANN.WEIZMANN.AC.IL 

Lewis, LC; Monsanto, 62 Maritime Dr, Mystic, CT USA; 860-572-5226; 860-572-5240 (fax) 
Li, B; DuPont Agic Biotechnol, DTP Suite 200, 1 Innovation Way, PO Box 6104, Newark, DE USA; 302-631-2631; 302-631-2607 (fax); bailin.li@usa.dupont.com 
Li, B; Iowa State Univ, Agronomy Dept, Plant Transform Fac, Ames, IA USA; 515-294-2299 (fax); 515-294-6341 
Li, D; Zhejiang Agricultural University, Biotechnology Institute, Hangzhou, Zhejiang 310029, CHINA 

Li, H; Institute of Genetics, Chinese Acad Sci, Beijing 100101, CHINA; (86-10)64873490; (86-10)64873428 (fax) 
Li, J; Maize Improvement Center of China, Crop Science College, China Agricultural University, Haidan, Beijing 100094, CHINA; lijs@163bj.com 
Li, J; Iowa State Univ, B420 Agronomy, Ames, IA USA; 515-294-1659; 515-294-2299 (fax); jinli@iastate.edu 
Li, K; Iowa State Univ, 5100 MBB, Ames, IA USA; 515-294-6755 (fax); 515-294-0337; kjli@iastate.edu 

Li, LJ; Key Lab MOE Plant Dev Biol, Wuhan University, Wuhan 430072, Hubei CHINA; 86-27-68754505 (phone) 
Li, M; Novartis Seeds, 317 330th St, Stanton, MN USA; 507-663-7622; 507-645-5621 (fax) 
Li, P; Sichuan Agricultural University, Rice Research Institute, Yaan, Sichuan 625014, CHINA 
Li, Q; China Natl. Cente Biotech. Development, P.O. Box 8118, Beijing 10008, CHINA 

Li, WC; Maize Research Institute, Sichuan Agricultural University, Sichuan, CHINA; ++86 (835) 2882716 (phone); ++86 (835) 2883153 (fax); aumdyns@sicau.edu.cn 
Li, XH; Institute of Crop Breeding and cultivation, Chinese Academy of Agricultural Sciences, 30 Baishiqiao Road, Beijing, CHINA; ++86(10)68918596 (phone); 

++86(10)68975212 (fax); xinhaili2002@yahoo.com.cn 
Li, Y; Inst Crop Germplasm Resources, Chinese Acad Agric Sciences, Beijing 100081, CHINA; 86-10-62186630; 86-10-62186647; yuli@mail.caas.net.cn 

Li, YX; 2312 Food Sciences, Iowa State Univ, Ames, IA USA 



51 
 

Li, Z; Lehman College, CUNY, Biology Dept, 250 Bedford Park Blvd. West, Bronx, NY USA; 718-960-8236 (fax); 718-960-8643 
Li, Z; Iowa State Univ, 2288 Molec Biol Bldg, Ames, IA USA; 515-294-3277; zli@iastate.edu 
Librarian; Plant Breeding International, Maris Lane, Trumpington, Cambridge CB2 2LQ, ENGLAND; 02334-850522; (01223) 845514 (fax) 

Librarian CSIRO; Black Mountain Library, GPO Box 109, Canberra ACT 2601, AUSTRALIA; 612 6246 5678; 612-6246 5684 (fax) 
Library; Univ Philippines Los Banos, 4031 College, Laguna, PHILIPPINES 
Library; Amer Philosophical Society, 105 S. Fifth St, Philadelphia, PA USA; 215-440-3400 Hays; 215-440-3423 (fax) 
Library; Cerestar USA, 1100 Indianapolis Blvd, Hammond, IN USA 

Library; Serial Acquisitions, PO Box 100, A-1400 Vienna, AUSTRIA 
Library; Crops Research Institute, P.O. Box 3785, Ashanti Region, GHANA 
Library; USDA/ARS/SRRC, 1100 Robert E. Lee Blvd, New Orleans, LA USA; 504-286-4295; 504-286-4396 (fax) 
Library; Monsanto Company, 62 Maritime Drive, Mystic, CT USA 

Library; Academy of Agricultural Sciences, 11 Sang Yuan Road, Jinan, Shandong 250100, P.R., CHINA; (0531)860329 
Library; Attn:  Leigh Johnson, Cold Spring Harbor Lab, P.O. Box 100, Cold Spring Harbor, NY USA; 516-367-8352; 516-367-8532 (fax); johnson@cshl.org 
Library; National Starch and Chemical Co., 10 Finderne Av., PO Box 6500, Bridgewater, NJ USA 
Library; Inst Pl Genetics Pan, Ul Strzeszynska 34, 60-479 Poznan, POLAND; 48 61 8233 511; 48 61 8233 671 (fax); library@igr.poznan.pl 

Library; Library, Graduate School of Life Sciences, Tohoku University, 1-1 Katahira 2-chome, Aoba-ku Sendai, 980-8577, JAPAN; 022-217-5692; 022-263-9845 (fax) 
Library; MacDonald College - McGill U, 21,111 Lakeshore Road, Ste. Anne de Bellevue, Quebec H9X 3V9, CANADA 
Library; Del Monte Corp, Attn: V. Pierce, 6580 Furlong Ave., Gilroy, CA USA; 408-842-4180; 408-847-2768 (fax) 
Library - Serials Unit; Univ of New Hampshire, 18 Library Way, Durham, NH USA 

Library Esa Luiz de Queiroz; Caixa Postal 9, 13-418-900 Piracicaba, BRAZIL 
Library Serials Dept; 1BGE8809, Indiana University, 1320 E 10th St, Bloomington, IN USA 
Library VIR; 44 Herzen Street, St. Petersburg, 190000, RUSSIA 
Library, Maize Res Inst; Jilin Acad., 5 W. Xing Hua Street, Gongzhuling, Jilin, P.R. 13610, CHINA; (86)-04441-215179; (86)-04441-214884 (fax) 

Library-Serials; Oregon State University, 121 The Valley Library, Corvallis, OR USA; 541-737-7326; 541-737-8267 (fax) 
Library/Info Serv; Oxford Forestr Inst Plant Sci, Univ of Oxford, South Parks Rd, Oxford OX1 3RB, UNITED KINGDOM 
Lid, SE; Dept Chem & Biotechnol, PO Box 5051, Univ Norway, As N-1432, NORWAY; 47-64949493; 47-64941465 (fax); stein.lid@ikb.nlh.no 
Life Sciences Library; Pennsylvania State University, E404 Paterno Library, University Park, PA USA 

Lightfoot, D; Southern Illinois Univ, P.O. #23086-0006Z, Agriculture 174, Carbondale, IL USA; 618-453-7457 (fax); 618-453-1797; GA4082@siu.edu 
Liljegren, S; Dept of Biology 0116, UC San eiego, La Jolla, CA USA 
Lin, B; Institute of Molecular Biology, National Chung Hsing University, Taichung 402, TAIWAN; (886-4)285-1885; (886-4)287-4879 (fax); bylin@dragon.nchu.edu.tw 
Lin, L; USDA/CSREES/NRICGP, STOP 2241, 1400 Independence Ave. SW, Washington, DC USA; 202-401-5042; 202-401-6488 (fax); llin@reeusda.gov 

Lin, Y; Univ Arizona, 303 Forbes Bldg, Tucson, AZ USA; 520-621-8964; ylin@ag.arizona.edu 
Lippman, Z; Cold Spring Harbor Lab, 1 Bungtown Rd, PO Box 100, Cold Spring Harbor, NY USA; 516-367-8369 (fax); 516-367-5154; lippman@cshl.org 
Lisch, D; Dept Plant Biol, 111 Koshland Hall, Univ California, Berkeley, CA USA; 510-642-4995 (fax); 510-642-7948; dlisch@berkeley.edu 
Lison, W; Duquesne Univ, Dept Biol Sci, Pittsburgh, PA USA; 412-396-4356; 412-396-5907 (fax) 

Liu, A; Jiangsu Academy of Agric. Science, Institute of Agrobiol. Genet. & Physiol., Nanjing 210014, CHINA 
Liu, F; Iowa State Univ, B420 Agronomy Hall, Ames, IA USA; 515-294-1659; 515-294-2299 (fax) 
Liu, KD; Dept Agronomy, University of Kentucky, Lexington, KY USA; 606 257 3432 phone; kedeliu@hotmail.com 
Liu, LS; Zhongshan University, Biotechnology Research Center, Guangzhou 510275, CHINA 

Liu, Q; Dept of Biology, Univ of Minnesota, Duluth, MN USA; 218-726-7271; 218-726-8142 (fax) 
Liu, X; China National Rice Research Institute, Genetics & Breeding Dept., Hangzhou 310006, CHINA 
Liu, X; South China Agricultural University, Agronomy Dept., Wushan, Tianhe, Guangzhou, Guangdong 510642, CHINA 
Liu, Y; Botany Dept., Univ. Georgia, Athens, GA USA; (706)542-1857; (706)542-1805 (fax) 

Llaca, V; Univ of New Jersey, 190 Frelinghuysen Rd, Piscataway, NJ USA; 732-445-5735 (fax); 732-445-3801; llaca@waksman.rutgers.edu 
Loeffel, FA; Agri Pro Res. Center, Rural Route #2 Box 411, Brookston, IN USA; 317-563-3111; 317-563-6848 (fax) 
Lonsdale, DM; European Bioinformatics Institute, Wellcome Trust Genome Campus, Hinxton, Camgridge, UNITED KINGDOM; 44 (0)1223 494468 (fax); 44 (0)1223 494430; 

davidl@ebi.ac.uk 

Lopez, CG; 125 NW 35th St, Oregon State Univ, Corvallis, OR USA; 591-752-2993; 591-737-0909 (fax); lopezc@css.orst.edu 
Lopez, JA; Univ Arizona, 303 Forbes Hall, Tucson, AZ USA; 520-621-3692 (fax); 520-621-9154; jalopez@ag.arizona.edu 
Lorbiecke, R; Univ Hamburg, Allgemeine Botanik, Ohnhorstrasse 18, Hamburg, GERMANY; 49 40 42816 503 (fax); 49 40 42816 381; lorbiecke@botanik.uni-hamburg.de 
Lorentzen, JA; Pioneer Hi-Bred Internatl, 7300 NW 62nd Ave, PO Box 1004, Johnston, IA USA; 515-270-4020; 515-270-3367 (fax) 

Lorentzen, M; Pioneer Hi-Bred Intl, 7250 NW 62nd Ave, PO Box 552, Johnston, IA USA 
Lorenzen Dahl, L; Pioneer Hi-Bred Internat., Inc., 7300 NW 62nd Ave, PO Box 1004, Johnston, IA USA 
Lorenzoni, C; Istituto di Genetica Vegetale, Universita Cattolica, Sede di Piacenza, 29100 Piacenza, ITALY; (523)599210; (523)599283 (fax) 
Lorz, H; Institut Allgemeine Botanik, Universitat Hamburg, Ohnhorststrasse 18, 22609 Hamburg, GERMANY; 49-40-82282-420; 49-40-82282-229 (fax) 

Love, R; ProdiGene, 101 Gateway Blvd, Suite 100, College Station, TX USA; 979-690-9527 (fax); 979-690-8537; rlove@prodigene.com 
Lowe, B; DeKalb Genetics/Monsanto, 62 Maritime Dr, Mystic, CT USA; 860-572-5216; 860-572-5280 (fax); brenda.lowe@monsanto.com 
Lu, D; Waksman Inst, 190 Frelinghuysen Rd, Piscataway, NJ USA; 732-445-2307; 732-445-5735 (fax) 
Lu, G; Pioneer Hi-Bred Internat., Inc., 7300 NW 62nd Ave., PO Box 1004, Johnston, IA USA 

Lu, M; 305 Manter Hall, Univ. Nebraska, Lincoln, NE USA; (402)472-6084 
Lu, YG; South China Agricultural University, Guangzhou 510642, CHINA 
Lubkowitz, M; Univ California, Dept PlantBiol, 111 Koshland Hall, Berkeley, CA USA; 510-642-8058; 510-642-4995 (fax); mlubkowitz@smcvt.edu 
Ludwig, S; Sterne, Kessler, Goldstein & Fox, 1100 New York Ave NW, Suite 600, Washington, DC USA; 202-371-2600; 202-371-2540 (fax); sludwig@skgf.com 

Luebberstedt, T; Research Centre Flakkebjerg, Danish Inst Agric Sciences, DK-4200 Slagelse, DENMARK; ++45-58113484; thomas.luebberstedt@agrsci.dk 
Luethy, M; DeKalb Genetics, 62 Maritime Dr, Mystic, CT USA; 860-752-5212; 860-572-5240 (fax) 
Lunde, C; PGEC, 800 Buchanan St, Albany, CA USA; 510-559-5922; 510-559-5678 (fax); lundec@berkeley.edu 
Luo, Ming; Sichuan Agricultural University, Rice Research Institute, Yaan, Sichuan 62500, CHINA 

LUTAN/Acq Library; Attn: Tsai, Shu-Ling, P.O. Box 830429, Birmingham, AL USA 
Luthe, DS; Dept Biochemistry, Miss State Univ, Mississippi State, MS USA; 601 -325-8664 (fax); 601-325-7733; dsluthe@ra.msstate.edu 
Lutz, J; Pillsbury/Green Giant, 1201 N 45th St, LeSueur, MN USA; 507-665-4457; 507-665-2682 (fax); jlutz@pillsbury.com 
Lynch, M; 1883 21st Ave, San Francisco, CA USA 

Lysikov, VN; Inst. of Genet. of AS RM., st. Paudurie 20, Kishinev-277002, MOLDOVA; (0422)622068; 3732-556180 (fax) 



52 
 

Ma, H; Dept Biol, Life Sci Consortium, 519 Wartik Laboratory, Penn State Univ, University Park, PA USA; 814-863-6144/8082; 814-863-1357 (fax); hxm16@psu.edu 
Ma, J; Purdue Univ, Biology Hanson, Rm 339, West Lafayette, IN USA; 765-496-1496 (fax); 765-494-0373; jma@bilbo.bio.purdue.edu 
Ma, Z; Waksman Institute, 190 Frelinghuysen Rd, Piscataway, NJ USA; 732-445-5735 (fax); 732-445-2307 

MacDonald, MV; Plant Breeding International, Maris Lane, Trumpington, Cambridge CB2 2LQ, UNITED KINGDOM; 01223-840411; 01223-844425 (fax) 
Maddock, S; Pioneer Hi-Bred Int Inc., 7300 NW 62nd Ave., PO Box 1004, Johnston, IA USA; 515-270-4047; 515-270-3444 (fax); sheila.maddock@pioneer.com 
Magbanua, ZV; Univ Georgia, Dept Botany, Athens, GA USA; 706-542-1805 (fax); 706-542-1857 
Magill, C; Texas A & M University, Dept. of Plant Pathology, College Station, TX USA; 979-845-8250; 979-845-6483 (fax); c-magill@tamu.edu 

Magorokosho, C; Plant Breeding Dept, Texas A&M Univ, College Station, TX USA; 1-979-85-4195 (phone); magorokosho@tamu.edu 
Magrath Library; Serials Dept, University of Minnesota, 1984 Buford Avenue, Saint Paul, MN USA; 612-624-3755; 612-624-9245; c-koeh@maroon.tc.umn.edu 
Maguire, M; Zoology Department, University of Texas, Austin, TX USA; 512-471-7451; 512-471-9651 (fax) 
Maheshwari, JK; National Botanical Res Inst, H.I.G.-130, Sector 'E', Aliganj Extension, Aliganj, 226 020, U.P. - Lucknow, INDIA; 72655; 244330 (fax) 

Maitz, M; KWS SAAT AG, Grimsehstr 31, 37 555 Einbeck, GERMANY; 49 5561 311 337 (fax); 49 5561 311 636; m.maitz@kws.de 
Maize Breeding Section; Hokkaido Natl. Agric Experiment Stn., Hitsujigaoka, Toyohira-ku, Sapporo 062-8555, JAPAN; 011-857-9317; 011-859-2178 (fax) 
Maize Genetics Cooperation - Stock Center,; USDA/ARS & Crop Sci/UIUC,, S-123 Turner Hall,, 1102 S. Goodwin Avenue, Urbana, IL USA; 217-333-6631; 217-333-6064 

(fax); maize@uiuc.edu 

Malmberg, S; Monsanto Global Seed Group, 3100 Sycamore Rd, DeKalb, IL USA; 815-758-9516; 815-758-4106 (fax) 
Maluf, M; Universidade Estadual de Campinas, Campinas, S?o Paulo BRAZIL 
Mangano, ML; DeKalb Genetics Corp., 62 Maritime Dr., Mystic, CT USA 
Manjunath, S; Monsanto Company, Mail Zone T3A, 800 N. Lindbergh Blvd., Saint Louis, MO USA; 314-694-7868 (fax); 314-694-2985; s.manjunath@monsanto.com 

Manley, M; Lima Grain Genetics, 4640 E State Rd 32, Lebanon, IN USA; 765-482-9833; 765-482-9448 (fax); marilyn.manley@agreliantgenetics.com 
Manolii, V; Dept Plant Sci, Forbes Bldg Rm 36, Univ Arizona, Tucson, AZ USA; 520-621-9154; 520-621-3692 (fax) 
Manzocchi, LA; Consiglio Nazionale delle Ricerche, Istituto Biosintesi Vegetali, Via Bassini 15, 20133 Milano, ITALY; (39) 02.23699.408; (39) 02.23699.411 (fax) 
Marchand, JL; TA 70/16, 73 Rue Jean-Francois Breton, F34398 Montpellier Cedex 5, FRANCE 

Marocco, A; Institute of Agronomy, Catholic University, Via E. Parmense 84, 29100 Piacenza, ITALY; 39-0523-599222 (phone); adriano.marocco@unicatt.it 
Marshall, L; Holden's Foundation Seeds, L.L.C., P.O. Box 839, 503 S. Maplewood Ave, Williamsburg, IA USA; 319-668-1100; 319-668-2453 (fax); 

lori.marshall@holdens.com 
Marston Science Library; PO Box 117011, L306 MSL University of Florida, Gainesville, FL USA 

Martens, M; Northwest Tech, LLC, 513 N Main, Fairview, OK USA; 580-227-2345; 580-227-3851 (fax); bramco@pldi.net 
Martienssen, RA; Cold Spring Harbor Labs, P.O. Box 100, 1 Bungtown Rd, Cold Spring Harbor, NY USA; 516-367-8322; 516-367-8369 (fax); MARTIENS@CSHL.ORG 
Martin Sanchez, JA; UdL-IRTA Centro R S D, Alcalde Rovira Roure 177, 25006 Lerida, SPAIN; 34-73-702569; 34-73-238301 (fax) 
Martin, C; John Innes Ctr Plant Sci Res, Norwich Res Pk, Norwich NR4 7UH, Norfolk, ENGLAND; cathie.martin@bbsrc.ac.uk 

Martin, CM; Cereon Genomics, LLC, 45 Sidney Street, Cambridge, MA USA; 617-551-8128; 617-551-1920 
Martin, MJ; 10454 NW 114th St, Granger, IA USA; 515-999-2548; 515-685-5204 (fax) 
Martin, R; 4017 Ag & Life Sci, Oregon State Univ, Corvallis, OR USA; 541-737-5455; 541-737-3479 (fax); martinr@bcc.orst.edu 
Mascarenhas, JP; Department of Biol Sci, State University of New York, Albany, NY USA; 518/442-4388; 518/442-4354 (fax); jm558@cnsunix.albany.edu 

Mascia, PN; Ceres, Inc., 3007 Malibu Canyon Road, Malibu, CA USA; 310-317-8911; 310-317-9978 (fax); pmascia@ceres-inc.com 
Mather, DE; Plant Sci Dept - Macdonald Col, McGill Univ - 21111 Lakeshore, Ste-Anne-de-Bellevue, Quebec H9X 3V9, CANADA; (514) 398-7854; (514)398-7897 (fax); 

diane.mather@mcgill.ca 
Mathur, DS; Div. of Genetics, Indian Agr Res Inst, New Delhi-110012, INDIA; 581481 

Matsuoka, Y; 425 Henry Mall, Univ Wisconsin, Madison, WI USA; 608-265-5804; 608-265-2976 (fax) 
Matthews, P; S.S. Steiner, Inc., 655 Madison Ave, New York, NY USA; 612-625-9258; pmatthews@hopsteiner.com 
Matvienko, M; Celera AgGen, 756 Picasso Ave, Davis, CA USA; 530-297-3027 (fax); 530-297-3058 
Matz, EC; Dept of Biology, Building 463, Brookhaven National Laboratory, Upton, NY USA; 516-344-3396; 516-344-3407 (fax); matz@bnl.gov 

Maurer, A; 401 N Ann St #7, Columbia, MO USA; 573-875-4362; am70b@mizzou.edu 
Mawgood, AL; Univ Wisconsin, Plant Pathology Dept, Madison, WI USA 
May, BP; Cold Spring Harbor Lab, PO Box 100, 1 Bungtown Rd, Cold Spring Harbor, NY USA; 516-637-8836; 516-367-8369 (fax); may@cshl.org 
May, G; 220 Biosciences Bldg, Dept Plant Biol, 1445 Gortner Av, Saint Paul, MN USA; gmay@maroon.tc.umn.edu 

Mazoti, LB; Carlos Croce 145, 1832 Lomas de Zamora, ARGENTINA 
Mazur, BJ; DuPont Agr Products, Biotechnol Res & Devel, Experimental Sta E402/3226, Wilmington, DE USA; 302-695-3700; 302-695-7361 (fax); 

Barbara.J.Mazur@usa.dupont.com 
McCarthy Hall, I; 1710 Milvia St, Univ California, Berkeley, CA USA; 510-845-9508 

McCarty, D; Vegetable Crops Department, 1255 Fifield Hall, University of Florida, Gainesville, FL USA; 352-392-1928 ext 322; 352-392-6479 (fax); drm@ifas.ufl.edu 
McConnell, RL; Research & Product Development, Pioneer Hi-Bred International, Box 1004, Johnston, IA USA; (515)270-3363; (515)253-2478 (fax); 

rick.mcconnell@pioneer.com 
McCormick, S; USDA-ARS-PGEC, 800 Buchanan Street, Albany, CA USA; 510-559-5906; 510-559-5678 (fax); sheilamc@nature.berkeley.edu 

McCouch, SR; Cornell Univ, Dept Plant Breeding & Biometry, 252 Emerson Hall, Ithaca, NY USA; 607-255-6683 (fax); 607-255-0420; srm4@cornell.edu 
McCullough, AJ; Dept. of Biochemistry, Baylor College of Medicine, Houston, TX USA; 713-798-4622 
McCurdy, L; P.O. Box 77, McCurdy Seed Co, Fremont, IA USA; 515-933-4291 
McElver, J; Pioneer Hi-Bred Internat Inc, 7300 NW 62nd Ave., PO Box 1004, Johnston, IA USA; 515-270-5943; 515-270-3367 (fax) 

McFarlane, C; Ames Seed Farm, 26767 Timber Rd, Kelley, IA USA; 515-232-3648; 515-232-6120 (fax) 
McFerson, J; Asgrow  Seed Co., 634 E. Lincoln Way, Ames, IA USA; (515)232-7170; (515)232-6905 (fax) 
McGinnis, K; Department of Plant Sciences, University of Arizona, 303 Forbes Hall, Tucson, AZ USA; mcginnis@ag.arizona.edu 
McLaren, JS; StrathKirn Inc, 2214 Stoneridge Terrace Court, Chesterfield, MO USA; 636-530-6943; 636-530-6945 (fax); mclaren@strathkirn.com 

McLaughlin, J; 76 West Bridge Street, Apt. 1, New Hope, PA USA; 215-862-2012 (phone); johnmclaughlin48@msn.com 
McMullen, M; USDA ARS MWA, Curtis Hall, University of Missouri, Columbia, MO USA; 573-884-7850 (fax); 573-882-7606; McMullenM@missouri.edu 
McSteen, P; Penn State University, 208 Mueller Lab, University Park, PA USA; 814-865-9131 (phone); pcm11@psu.edu 
McWhirter, KS; 127 Victoria Road, West Pennant Hills, NSW 2125, AUSTRALIA; 02 9484 7417; 02 9484 7417 (fax); kmcwhirt@ozemail.com.au 

Meeley, R; Product Development - Molecular Genetics, Pioneer Hi-Bred International, Inc., 7300 NW 62nd Ave. - Box 1004, Johnston, IA USA; 515-270-3770; 515-253-2149 
(fax); bob.meeley@pioneer.com 

Meghji, M; Syngenta Seeds Inc., Bloomington, IL USA; 309-823-8578; 309-823-8568 (fax); moez.meghji@syngenta.com 
Mei, M; South China Agricultural University, Genetic Engineering Laboratory, Guangzhou 510642, CHINA 

Meijer, A; Clusios Lab, PO Box 9505, Leiden Univ, 2300 RA Leiden, NETHERLANDS; 5274891; 5275039 (fax); meijer@rulbim.leidenuniv.nl 



53 
 

Meiklejohn, C; Harvard Univ, Dept Invertebrate Zoology, MCZ 138, 26 Oxford St, Cambridge, MA USA; 617-495-2447 
Melanson, D; NCSU/Novartis, 108 E. Whitaker Mill Rd, Raleigh, NC USA; 919-541-8619; 919-541-8585 (fax) 
Melchinger, AE; Universitat Hohenheim, Institut fur Pflanzenzuchtung, Postfach 70 05 62 (350/1), D-70593 Stuttgart, GERMANY; 0711-459-2334; 0711-459-2343 (fax); 

melchinger@uni-hohenheim.de 
Melia-Hancock, S; 1-41 Ag, University of Missouri, Columbia, MO USA; 573-882-6566; Melia-HancockS@missouri.edu 
Mello-Sampayo, T; R. Padre Francisco 16, 5.F., 1300 Lisboa, PORTUGAL 
Messing, J; Rutgers, The State Univ, Waksman Institute, 190 Frelinghuysen Rd, Piscataway, NJ USA; 732-445-0072 (fax); 732-445-4256; messing@waksman.rutgers.edu 

Mettler, IJ; Northrup King Co., 317 330th Street, Stanton, MN USA; 507-663-7643; 507-645-7519 (fax) 
Meyer, J; Univ Missouri, Curtis Hall, Columbia, MO USA; 573-882-6743; jdmeyer2@wisc.edu 
Meyer, T; Pioneer Hi-Bred International, 7300 N.W. 62nd Avenue, P. O. Box 1004, Johnston, IA USA; 515-270-3962; 515-270-3367 (fax); terry.meyer@pioneer.com 
Meyerowitz, E; Biology Dept 156-29, California Inst Tech, Pasadena, CA USA; 626-395-6889; 626-449-0756 (fax); meyerow@caltech.edu 

Mi, G; Dept Plant Nutrition, China Agricultural Univ, Beijing 100094, CHINA; 86-10-62893886; 86-10-62891016; miguohua@cau.edu.cn 
Miao, G-H; Pioneer Hi-Bred Intl, 7250 NW 62nd Ave, PO Box 552, Johnston, IA USA; 515-334-4778 (fax); 515-334-4768; guo-hua.miao@pioneer.com 
Michelini, LA; R. Ayrton Playsant, 21, Ponta Grossa, Parana 84100-550, BRAZIL; 55-42-223-2774; 55-42-223-2774 (fax) 
Michiels, F; Plant Genetic Systems, Jozef Plateaustraat 22, Gent B-9000, BELGIUM; 32-9-2358475; 32-9-2240694 (fax) 

Mickelson, S; 7250 NW 62nd Ave., P.O. Box 552, Johnston, IA USA; suzanne.mickelson@pioneer.com 
Mickelson-Young, L; Dow AgroSciences, 9330 Zionsville Rd, Indianapolis, IN USA; 317-337-3805; 317-337-5989 (fax) 
Micu, VE; Scientific Res Inst Maize & Sorghum, Pashcani, Criuleni, 278336 Moldova, MOLDOVA; (3732)-22-24-78; (3732)-22-73-02 (fax) 
Middle, C; Iowa State Univ, Dept of Agronomy, 1401 Agronomy Hall, Ames, IA USA; 515-294-9233 

Miernyk, J; ARS-USDA, Curtis Hall, University of Missouri, Columbia, MO USA; 573/882-8167; 573/884-7850 (fax); miernykj@missouri.edu 
Mies, D; Syngenta seeds, PO Box 629, 1002 Old SR15, Milford, IN USA; 217-658-3081; 217-658-3083 (fax); dave.mies@syngenta.com 
Mihailov, M; Institute of Genetics, Acad Sci Mold Repub, Kishinev, MOLDOVA; mihailov@mail.md 
Mihm, JA; French Agricultural Research, RR2, Box 294, Lamberton, MN USA; 507-752-7274; 507-752-6132 (fax) 

Mikkilineni, V; Univ Delaware, 531 S College Ave, Newark, DE USA; 302-837-1969 (fax); 302-831-1044; vmikkilineni@yahoo.com 
Mikula, BC; Defiance College, 901 College Drive, Defiance, OH USA; 419-784-4010 EXT 426; 419-784-0426 (fax) 
Milach, S; 1991 Buford Circle, Room 411 Borlang Hall, Saint Paul, MN USA; (612)625-6223; (612)625-1268 (fax) 
Miles, D; Tucker Hall, Div. Biological Sciences, University of Missouri, Columbia, MO USA; 573-882-7933; miles@biosci.mbp.missouri.edu 

Millard, M; North Centr Reg Plant Intr Sta, Iowa State University, Ames, IA USA; 515-294-3715; 515-294-1903 (fax); mjmillar@iastate.edu 
Miller, M; Pioneer Hi-Bred Intl, 7300 NW 62nd Ave, Johnston, IA USA; 515-270-3444 (fax); 515-254-2622; michael.miller@pioneer.com 
Min, HK; Hongcheon Maize Exper Sta, 814 Jangnam, Doochon, Hongcheongun, KOREA; 82-366-435-3757; 82-366-435-6876 (fax) 
Min, S; China National Rice Research Institute, Genetics and Breeding, 171 Ti Yu Chang Road, Hangzhou, Zhejiang 310006, CHINA 

Ming, R; Hawaii Agric Research Center, 99-193 Aiea Heights Dr, Aiea, HI USA; 808-486-5020 (fax); 808-486-5374; rming@harc-hspa.com 
Mitkovski, M; Univ Idaho, Biological Sciences, Moscow, ID USA; 208-885-8581; 208-885-7805 (fax) 
Miura, Y; Maize Breeding Station, Hokkaido Natl. Agr. Exp. Stn., Hitsujigaoka, Sapporo 062, JAPAN 
Mizukami, Y; Dept Plant Biol, 111 Koshland Hall, Univ California, Berkeley, CA USA; 510-642-6405; 510-642-9017 (fax); mizukami@nature.berkeley.edu 

Modena, S; Dept. of Crop Science, North Carolina State Univ., Box 7620, Raleigh, NC USA; 919-515-2246; 919-515-7959 (fax); ab4el@MindSpring.com 
Modi, M; 1560 NE Merman Dr, Washington State Univ, Pullman, WA USA; 509-332-6031; 509-335-7643 (fax) 
Moeller, EM; Univ. Hohenheim (350 b), Fruwirthstr. 21, D-70599 STUTTGART, GERMANY; tel  ++49 711 459 2336; fax  ++49 711 459 2343; moellere@uni-hohenheim.de 
Moeller, EM; Univ. Hohenheim (350 b), Fruwirthstr. 21, D-70599, Stuttgart, Germany; ++49 711 459 2336 (phone); ++49 711 459 2343 (fax) 

Mogensen, HL; Northern Arizona Univ, Dept of Biology, Box 5640, Flagstaff, AZ USA; 520-523-7328; 520-523-7500 (fax); Hans.Mogensen@nau.edu 
Molina, MC; Del Valle Iberlucea 3711, 1826 Remedios de Escalada, Buenos Aires, ARGENTINA 
Molina-Ochoa, J; Univ Colima, Fac Ciencias Biol & Agropecuarias, Apartado Postal 36, Tecoman 28100, Colima, MEXICO; 332 4 42 37; jmolina@tecoman.ucol.mx 
Monde, R; Lilly Hall, Dept. of Agronomy, Purdue University, West Lafayette, IN USA; rmonde@purdue.edu 

Mondin, M; Avenida Padua Dias, 11, Caixa Postal 83, Piracicaba, Sao Paulo BRAZIL; 55 19 3433-6706; mmondin@carpa.ciagri.usp.br 
Montagu, J; Cold Spring Harbor Lab, PO Box 100, Cold Spring Harbor, NY USA 
Moon, JK; 915 E. 3rd St, Myers 300, Indiana Unversity, Bloomington, IN USA; jemoon@indiana.edu 
Mooney, M; UC Berkeley, Plant Biology Dept, 111 Koshland Hall, Berkeley, CA USA 

Moore, G; John Innes Ctr, Cereal Res Dept, Norwich Res Pk, Norwich NR4 7UJ, UNITED KINGDOM; 01603-452571; 01603-502241 (fax) 
Moore, PH; USDA ARS PWA, Experiment Station HSPA, P.O. Box 1057, Aiea, HI USA; 808-486-5020 (fax); 808-487-5561 
Moose, SP; Dept of Crop Sciences, Univ of Illinois, 389 ERML-MC051, 1201 W. Gregory Drive, Urbana, IL USA; 217-244-6308; 217-333-4582 (fax); smoose@uiuc.edu 
Moreira-Filho, CA; Dept. de Imunologia do ICP-USP, Av. Prof. Lineu Prestes, 2415, 05508-900 Sao Paulo S. P., BRAZIL 

Morgante, M; Dpto Produz Veg e Tecnol Agr, Universita' Di Udine, Via delle Scienze 208, 33100 Udine, ITALY; 39-0432558606; 39-0432558603 (fax); 
morgante@dpvta.uniud.it 

Moro, GL; Novartis Seeds, Caixa Postal 585, 38406-270 Uberlandia MG, BRAZIL; 034-216-6005 
Morrow, S; Cargill Hybrid Seeds, 2600 W. Galena Blvd, Aurora, IL USA; 630-801-2345 (fax); 630-801-2326 

Motorga, V; S. C. A. SIMNIC, Str. BALCESTI no. 14, 1100-CRAIOVA, ROMANIA 
Motta, A; Univ Milan, via Celoria 26, 20133 Milano, ITALY; 39-02-26604392; 39-02-26604399 (fax) 
Mottinger, J; Dept Bioch Microb Mol Gen, University of Rhode Island, Kingston, RI USA; 401-874-2625; 401-874-2202 (fax); john.mottinger@uri.edu 
Motto, M; Ist Sper Cereal - Sez Bergamo, Via Stezzano 24, 24100 Bergamo, ITALY; 39-035-313132; 39-035-316054 (fax); motto@iscbg.it 

Mou, B; Iowa State Univ, 2154 Mol Biol Bldg, Dept Biochem, Biophys & Mol Biol, Ames, IA USA; 515-294-8202; 515-294-0453 (fax) 
Moutiq, R; Iowa State Univ, Dept Agronomy, 1401 Agronomy Hall, Ames, IA USA; 515-294-3163 (fax); 515-294-5755/8690 
Mozoub, D; Lehman College, CUNY, Biology Dept, c/o Elli Wurtzel, 250 Bedford Park Blvd West, Bronx, NY USA 
Mroczek, RJ; Biology Department, The University of Arkansas, Fort Smith, 5210 Grand Ave., Fort Smith, AR USA; 479-788-7964 (phone); bmroczek@uafortsmith.edu 

Muasya, WNP; National Dryland Res Centre, PO Box 340, Machakos, KENYA; ++254(2)524600 (phone); +254(2)524601 (fax); cimmyt-kenya@cgiar.org 
Mudalige, RG; Lehman College/CUNY, 250 W Bedford Park Blvd, Bronx, NY USA; 718-960-4994; 718-960-8236 (fax) 
Mueller, T; Univ Wisconsin, 900 Wood Rd, PO Box 2000, Kenosha, WI USA 
Muenchrath, DA; Agronomy, Iowa State Univ, Ames, IA USA; 515/294-1360; 515/294-8146 (fax); mnchrath@iastate.edu 

Mulcahy, D; Botany Department, Univ of Massachusetts, Amherst, MA USA; 413-545-2238; 413-545-3243 (fax); dmulcahy@bio.umass.edu 
Mullen, JA; Trait and Technology Dept, Pioneer Hi-Bred International Inc, 7250 NW 62nd Ave, PO Box 552, Johnston, IA USA; 515 254 2897; 515 334 4788; 

jeff.mullen@pioneer.com 
Mulligan, TP; P. O. Box 523, Cold Spring Harbor, NY USA; 516-367-8829; 516-367-4031 (fax); MULLIGAN@CSHL.ORG 

Multani, DS; Pioneer Hi-Bred Intl Inc, 7250 NW 62nd Ave, PO Box 552, Reid E (39L), Johnston, IA USA; dilbag.multani@pioneer.com 



54 
 

Mumm, R; GeneMax Services, 4002 Turnberry Drive, Champaign, IL USA; 217-398-1570; 217-398-1571 (fax) 
Mundree, SG; Dept Molec Cell Biol, Univ of Cape Town, Private Bag, Rondebosch 7701, SOUTH AFRICA; ++27(21)6503263 (phone); ++27(21)67897573 (fax); 

mundree@science.uct.ac.za 

Mungoma, C; Agriculture Research Institute, c/o GVART, PO Box 54, Fringilla, ZAMBIA; 260-1-213829 (phone); 260-1-213832 (fax); maize@zamnet.zm 
Murigneux, A; BIOCEM-Groupe Limagrain, Lab Biol Cell Molec, Campus Univ Cezeaux, 24 av des Landais, 63170 Aubiere, FRANCE; 33-4-73-42-79-70; 33-4-73-27-57-36 

(fax); alain.murigneux@biogemma.com 
Murphy, M; Pioneer Hi-Bred Intl, 7250 NW 62nd Ave, Johnston, IA USA; 515-270-5991 

Murray, MG; Dow AgroSciences, 9330 Zionsville Rd, Indianpolis, IN USA; 317-337-3982; 317-337-4266 (fax); mmurray@dow.com 
Musket, T; Division of Plant Sciences, 1-31 Agriculture Building, University of Missouri-Columbia, Columbia, MO USA; 573-882-1469 (fax); 573-882-9228; 

muskett@missouri.edu 
Mustell, RA; One Skyline Drive, Louisiana, MO USA; 573-754-6998; 573-754-6554 (fax); 509-356-5044 (fax); robertmustell@hotmail.com 

Muszynski, MG; Pioneer Hi-Bred Intl., Agronomic Traits/TTD, 7250 NW 62nd Ave, POB 1004, Johnston, IA USA; 515-254-2637; 515-334-4778 (fax); 
michael.muszynski@pioneer.com 

Mutinda, C; KARI, Embu Regional Research Centre, Box 27, Embu, KENYA; ++254(2)6820116 (phone); ++254(2)6830064 (fax); kariembu@salpha.co.ke 
Mwala, MS; Crop Science Dept, University of Zambia, P.O. Box 32379, Lusaka, ZAMBIA; 260-95-805114 (cell) (phone); ++260(1)295655 (phone); ++260(1)295655 (fax); 

mmwala@agric.unza.zm 
Mwansa, K; Agric Res Inst, c/o GART, PO Box 54, Fringilla, ZAMBIA; ++260(1)213829 (phone); ++260(1)213832 (fax); maize@zamnet.zm 
Myers, AM; Dept Biochem & Biophys, 2110 Molecular Biology Bldg, Iowa State University, Ames, IA USA; 515-294-9548; 515-294-0453 (fax); ammyers@iastate.edu 
Nagamura, Y; Rice Genome Res Program, STAFF Inst, 446-1, Ippaizuka, Kamiyokoba, Ippaizuka, Tsukuba-shi, Ibaraki-ken 305, JAPAN; 81-298-38-2302 (fax); 81-298-38-

2199 
Nagel, A; Univ Georgia, Miller Plant Life Sci Bldg, rm 2502, Dept Botany, Athens, GA USA; 706-542-3910 (fax); 706-542-1857 
Nagel, BA; Mycogen Seeds, 29 North Hwy 51, PO Box 49, Arlington, WI USA; 608-635-4045; 608-635-2206 (fax) 
Nagle, B; National Starch & Chemical Co., 5648 West 73rd St, Indianapolis, IN USA; 317-295-4123; 317-295-4121 (fax); Barry.Nagle@nstarch.com 

Naidin, C; S. C. A. SIMINIC Str., BALCESTI no. 14, 1100-CRAIOVA, ROMANIA 
Nakagawa, Yoichi; Takii & Company LTD, P.O. Box 7, Kyoto C. P. O., JAPAN; (075)365-0123; (075)365-0110 (fax) 
Naranjo, C; Inst Fitotecn Santa Catalina (UNLP), C.C.4 (1836) Llavallol, Buenos Aires, ARGENTINA; canaranjo@ciudad.com.ar 
Narro Leon, TP; Avenida La Universidad s/n La Molina, Lima 12-Casilla No 2791, Lima 1, PERU; tpnarrol@hotmail.com 

National Taiwan Univ Library; Attn: Yi-Ching Huang, Gift & Exchange/Acquisitions, 1, Section 4, Roosevelt Road, Taipei 10617, TAIWAN; 02-2363-0231x2268; 02-2362-7383 
(fax) 

NCAUR Library, ARS USDA; 1815 N University St, Peoria, IL USA; 309-681-6526; 309-681-6681 (fax); blumenj@mail.ncaur.usda.gov 
Nedev, T; Dept Tissue & Cell Cult, Inst of Genetics, Bulgarian Acad Sci, Sofia, BULGARIA; (+359 2) 75 40 41x233; (+359 2) 75 70 87 (fax) 

Negrotto, D; Novartis, 3054 Cornwallis Rd, Research Triangle Park, NC USA; 919-541-8686; 919-541-8557 (fax) 
Nel, PM; Dept of Genetics, Univ of The Witwatersrand, P.O. WITS, Transvaal 2050, SOUTH AFRICA; 011-716-2154; 011-716-8030 (fax) 
Nelsen, TC; USDA-ARS, 1815 N. University, Peoria, IL USA 
Nelson, J; UC Berkeley, Plant Biology Dept, 111 Koshland Hall, Berkeley, CA USA; 510-642-7085; 510-642-4995 (fax); jnelson@nature.berkeley.edu 

Nelson, KS; Pioneer Hi-Bred Internatl, 7300 NW 62nd Ave, Box 1004, Johnston, IA USA; 515-270-4370; 515-270-2608 (fax); kellie.nelson@pioneer.com 
Nelson, OE; Deceased, Madison, WI USA; 608-262-2976 (fax); 608-265-4636 
Nelson, TM; Department of Biology, PO Box 208104, Yale University, New Haven, CT USA; 203-432-3860; 203-432-5632 (fax); TIMOTHY.NELSON@YALE.edu 
Nemeth, J; Cereal Research Non-Profit Co., Also Kikoto sor 9, Szeged, HUNGARY; 62-54-588 (fax); 62-54-555 

Neuffer, MG; 109 Curtis Hall, University of Missouri, Columbia, MO USA; 573-884-7850 (fax); 573-449-0672; Gneuffer@aol.com 
Newman, LJ; 7250 NW 62nd Avenue, PO Box 552, Johnston, IA USA; 515-253-2276; 515-270-5970; 515-334-4788 (fax); lisa.newman@pioneer.com 
Newman, TC; MSU-DOE Plant Res Lab, Plant Biology Bldg, East Lansing, MI USA; 517-353-0854; 517-353-9168 (fax) 
Newman, TS; Wyffels Hybrids, Inc, P.O. Box 246, Atkinson, IL USA; 309-936-7833; 309-936-7930 (fax) 

Newton, K; Dept Biol Sci University of Missouri, Columbia, MO USA; 573-882-4049; NewtonK@missouri.edu 
Nguyen, HT; Department of Agronomy, Plant Sciences Unit, 1-87 Agriculture Building, University of Missouri, Columbia, MO USA; (573) 882-1469 (fax); (573) 882-5494; 

nguyenhenry@missouri.edu 
Nguyen, T-T; North Carolina State Univ, Dept Botany, Box 7612, Raleigh, NC USA; 919-515-3436 (fax); 919-515-7166; tuyen_nguyen@ncsu.edu 

Nhlane, WG; Ministry of Agriculture, Chitedze Research Sta, PO Box 158, Lilongwe, MALAWI; ++265 707041/7007073 (fax); maizeagronomy@malawi.net 
Nieto-Sotelo, J; Univ Nacl Autonoma Mexico, Inst Biotechnol, Dept Plant Mol Biol, Apdo Postal 510-3, Cuernavaca 62250, Morelos, MEXICO; jorge@ibt.unam.mx 
Nikolau, BJ; Dept. Biochem. & Biophys., Iowa State Univ., Ames, IA USA; 515-294-9423; dimmas@iastate.edu 
Nirunsuksiri, W; DowAgro Sciences, 9330 Zionsville Rd, Indianapolis, IN USA; 317-337-5977; 317-337-5989 (fax) 

Nishimura, A; BioScience Ctr, Nagoya Univ, Chikusa, Nagoya 464-8601, JAPAN; 81-52-789-5225; 81-52-789-5226 (fax) 
Nkwetta, AM; Inst Agric Res Devel, PO Box 25 Ekona, Southwest Province, Buea, REPUBLIC OF CAMEROON; 00237 31 99 25 (fax); 00237 35 43 71 
Noble, SW, Jr; Dept of Corn Breeding, Pioneer Hi-Bred Int'l Inc, P.O. Box 385, Johnston, IA USA; 515-270-3318; 515-270-4314 (fax); Stephen.Noble@Pioneer.com 
Nordsaat Saatzucht GmbH; Benshurst 2, 77839 Lichtenau, GERMANY; 0621/78 60 27; 0621/781192 (fax) 

Norton, RA; USDA, ARS, NCAUR Mycotoxin R.U., 1815 N. University, Peoria, IL USA; 309-681-6251; 309-671-7814 (fax) 
Novartis Seeds AB; Biblioteket, Box 302, 261 23 Landskrona, SWEDEN 
Novartis Seeds S.A.; Bibliotheque, 12 Chemin de l'Hobit BP 27, 31790 Saint Sauveur, FRANCE 
Nowell, DC; Pannar (Pty) Ltd, PO Box 19, Greytown 3500, SOUTH AFRICA; 27-334-31131; 27-334-71208 (fax) 

Nunberg, A; Monsanto, 800 N Lindbergh Blvd, Saint Louis, MO USA; 314-694-5421; 314-694-3914 (fax) 
O'Kennedy, MM; CSIR, Food Sci & Technol, POB 395, ZA 0001 Pretoria, SOUTH AFRICA; 27-12-841-2911; 27-12-841-2185 (fax) 
O'Sullivan, D; NIAB, Huntingdon Road, Cambridge, UNITED KINGDOM; donal.osullivan@niab.com 
Ober, E; 1-87 Agriculture Bldg., University of Missouri, Columbia, MO USA; 573-882-1469 (fax); 573-882-6832 

Odland, W; 411 Borlaug Hall, 1991 Buford Circle, Univ Minnesota, Saint Paul, MN USA; 612-625-6223; 612-625-1268 (fax); odla0014@umn.edu 
Ogbeide, OD; N01B Jalan Wawasan, 4/1 Bandar Baru, Ampang, Kuala Lumpur 68000, MALAYSIA; 603-427-05090 (fax); 601-628-49078; DOgbeide@yahoo.com 
Ogle, CW; P.O. Box 484, Sugar Grove, IL USA; 312-466-4742 
Ohta, Y; Kasuga 2-5-1-301, Tsukuba 305, JAPAN 

Okagaki, R; Univ Minnesota, Dept Agron Plant Genet, 411 Borlaug Hall, 1991 Buford Circle, Saint Paul, MN USA; 612-625-1268 (fax); 612-625-8756; okaga002@tc.umn.edu 
Okuno, K; National Inst of Agrobiol Resources, 2-1-2 Kannondai, Tsukuba, Ibaraki 305, JAPAN; 81-298-38-7458; 81-298-38-7408 (fax) 
Oldroyd, G; UC Berkeley, Plant Biology Dept, 111 Koshland Hall, Berkeley, CA USA 
Olhoft, P; Dept Agron & Plant Genetics, 1991 Buford Circle, 411 Borlaug Hall, Univ of Minnesota, Saint Paul, MN USA; 612-625-1268 (fax); 612-625-9258 

Olsen, KS; Univ Norway, As N-1432, NORWAY; 47 64949489; odd-arne.olsen@ikb.nlh.no 



55 
 

Olsen, M; Wilson Genetics, LLC, 14088 Hwy 44, PO Box 44, Harlan, IA USA; 712-755-3841; 712-755-5261 (fax) 
Olsen, OA; Pioneer Hi-Bred Intl Inc, Johnston, IA USA; olsenoa@mchsi.com 
Ono, A; Stanford Univ, Biol Sci, Stanford, CA USA; 650-725-8221 (fax); 650-723-2609; ake@leland.stanford.edu 

Openshaw, S; 516 3rd St E, Northfield, MN USA; steve_openshaw@yahoo.com 
Oro, R; Univ Guelph, Crop Sci Bldg Rm316, Guelph, Ontario N1G 2W1, CANADA; 519-763-8933 (fax); 519-824-4120 ext 3396; roro@uoguelph.ca 
Orr, AR; Department of Biology, University of Northern Iowa, Cedar Falls, IA USA; 319/277-4381; 319/273-2893 (fax); ORR@UNI.EDU 
Ortega-Corona, A; Norman Borlaug km-12, Valle del Yaqui CP 85000, Obregon, Sonora Mexico; 414-57-00 (phone); ortega.alejandro@inifap.gob.mx 

Orton Memorial Library; IICA-CIDIA, Turrialba, COSTA RICA; (506)56-0501; (506)56-1533 (fax) 
Osmont, K; Univ California, Berkeley, Dept Plant Microbial Biol, 111 Koshland Hall, Berkeley, CA USA; 510-642-7085; 510-642-4995 (fax); ksosmont@nature.berkeley.edu 
Osterlund, M; Univ Georgia, 156 Riverbend Res Bldg, Athens, GA USA; 706-583-0160 (fax); 706-583-0168 
Osterman, JC; School of Life Sciences, University of Nebraska-Lincoln, Lincoln, NE USA; 402-472-5129; 402-472-2083 (fax); josterman@unl.edu 

Ostrander, B; National Starch and Chemical, Plant Genetics Group, 5648 W. 73rd Street, Indianapolis, IN USA; 317-295-4124; 317-295-4121 (fax); 
brad.ostrander@nstarch.com 

Ouzunova, M; KWS Saat AG, Grimsehlstr 31, Einbeck, GERMANY; 49-5561-311-352; 49-5561-311-337 (fax); M.Ouzunova@KWS.de 
Owusu, EO; 2082 Cordley Hall, Oregon State Univ, Corvallis, OR USA; 541-737-3308; 541-737-3573 (fax) 

Padilla, C; UC San Diego, Dept of Biology, 0116, La Jolla, CA USA 
Padmanahban, V; Pioneer Hi-Bred Intl, 7250 NW 62nd Ave, PO Box 552, Johnston, IA USA 
Paez, AV; Genetic Enterprises Int'l, 6165 Crabapple Lane, Johnston, IA USA; 515-278-1170; 515-276-9360 (fax); paezgei@worldnet.att.net 
Page, B; Univ of Missouri, 117 Tucker Hall, Columbia, MO USA; 573-882-4871; 573-882-0123 (fax) 

Pages, M; CSIC Dept Genet Mol, Jordi Girona Salgado 18-26, 08034 Barcelona, SPAIN; 34-93-4006131; 34-3-2045904 (fax); mptgmm@cid.csic.es 
Paiva, E; EMBRAPA/CNPMS, Caixa Postal 151, 35701-970 Sete Lagoas-MG, BRAZIL; 31-779-1179; 31-779-1088 (fax); edilson@cnpms.embrapa.br 
Palaisa, K; Univ Delaware, Dept Plant Soil Sci, Newark, DE USA; 302-831-0605 (fax); 302-831-2531 
Palmer, KE; Dept. of Microbiology, University of Cape Town, Private Bag, Rondebosch 7700, SOUTH AFRICA; 21-650-3269; 21-650-4320 (fax) 

Palmer, R; USDA-ARS-CICGR, Iowa State University, Agronomy Department, Room G301, Ames, IA USA; 515-294-7378; 515-294-2299 (fax); rpalmer@iastate.edu 
Pan, D; Space Biol Genetic Res, Wisc Ctr Space Autom Robot, Univ of Wisconsin, 545 Science Drive, Madison, WI USA; 608-265-3552; 608-262-9458 (fax); 

dpan@facstaff.wisc.edu 
Panavas, T; Univ Massachusetts, Dept Biology, Amherst, MA USA; 413-545-9622; 413-545-3243 (fax); panavas@bio.umass.edu 

Pantuso, F; Universidad nacional de Lujan, Mejoramiento Vegetal, Departamento de Tecnologia, Rutas 5 y  7  (6700) Lujan, Buenos Aires, ARGENTINA; 
pantuso@mail.unlu.edu.ar 

Pareddy, DR; DowElanco, R&D Building, 306/B-1, 9330 Zionsville Road, Indianapolis, IN USA; (317)337-3646; 317-337-3228 (fax) 
Parihar, D; Proagro Seed Co. Ltd.,, Dhumuspur Road, Badshahpur, Gurgaon, INDIA; 91-124-6361572; 91-124-6361180 (fax) 

Park, W; Waksman Inst, Rutgers, The State Univ NJ, Hoes Ln, Piscataway, NJ USA; 732-445-5735 (fax); 732-445-2307 
Park, WJ; Department of Molecular Biology, Dankook University, Seoul 140-714, SOUTH KOREA; 82-2-799-1368; 82-2-793-0176 (fax); parkwj@dankook.ac.kr 
Park, Y-J; Purdue Univ, Biology Hanson Rm 339, West Lafayette, IN USA; 765-496-1768; ypark@bilbo.bio.purdue.edu 
Parkinson, S; 111 Koshland Hall, Berkeley, CA USA; 510 643-1737 (phone); sep@berkeley.edu 

Parlov, D; Bc Inst Breeding & Prod Field Crops, Marulicev trg 5, 10000 Zagreb, CROATIA; +385 1 2760 262; +385 1 2760 323 (fax); bc-uprava@bc-institut.hr 
Parrott, W; 3111 Plant Sci, Univ Georgia, Athens, GA USA; 706-542-0928; 706-542-0914 (fax); wparrott@uga.edu 
Partas, EC; Maize and Sorghum Res. Inst., Pashcani, Criuleni, 278336 Moldova, MOLDOVA 
Parveez, GKA; Genetic Transformation Lab, Palm Oil Res Inst Malaysia, P.O. Box 10620, 50720 Kuala Lumpur, MALAYSIA; 603-8259155x2834/3531; 603-8259446 (fax) 

Paszkowski, U; 30, Quai Ernest-Ansermet, Sciences III, rm 2065, Laboratory of Plant Genetics, Geneva, SWITZERLAND; 41-22-379 3107 (phone); 
uta.paszkowski@bioveg.unige.ch 

Pataky, JK; Crop Science, Turner Hall, 1102 S. Goodwin Ave, University of Illinois, Urbana, IL USA; 217-333-6606; 217-244-1230 (fax); j-pataky@uiuc.edu 
Patent and Trademark Office; Scientific Technical Info Ctr, CP34 - 2ND Floor, 2021 Jefferson Davis Highway, Arlington, VA USA 

Paterson, AH; University of Georgia, Rm 162, Riverbend Research Center, 110 Riverbend Road, Athens, GA USA; 706-583-0160 (fax); 706-583-0162/0161; 
paterson@uga.edu 

Patil, MS; Agric. Research Station, Gulburua 585101, INDIA; 21120; 091-08472-21120 (fax) 
Paul, A; Dept Horticultural Sciences, 1255 Fifield Hall, Univ Florida, Gainesville, FL USA; 352-392-4711x313; 352-392-6479 (fax); ALP@NERVM.NERDC.UFL.EDU 

Pauly, MH; Epicyte, 5719 Nancy Ridge Dr, Suite 150, San Diego, CA USA; 858-554-0281; 858-554-0288 (fax) 
Pawlowski, W; 402 Bradfield Hall, Cornell University, Department of Plant Breeding and Genetics, Ithaca, NY USA; 607-254-8745 (phone); wp45@cornell.edu 
Pe, ME; Diparto Genet Biol Microrg, Via Celoria 26, V piano torre A, Milano, ITALY; +39 02 5835 5012; +39 02 5835 5044 (fax); enrico.pe@unimi.it 
Peacock, WJ; Division of Plant Industry, CSIRO, Canberra ACT 2601, AUSTRALIA; 062-465250 

Pei, D; Iowa State Univ, Dept Plant Pathol, Ames, IA USA; 515-296-9326; 515-294-9420 (fax) 
Pen, S; Glenn Maize France SARL, 'Les Clarines', Rte Chapelle de Rousse, 64290 Gan, FRANCE; 0033 5 59 21 57 57; 0033 5 59 21 57 51 (fax) 
Peng, J; State Science & Tech. Commission, China Natl. Ctr. Biotech. Development, 54 Sanlihe Road, Beijing, CHINA 
Peng, J; Univ Delaware, 530 S College Rd, Newark, DE USA; 302-831-0605 (fax); 302-831-0854 

Penning, B; Univ Missouri, 205 Curtis Hall, Columbia, MO USA; 573-884-7850 (fax); 573-882-7818; bpenning@purdue.edu 
Pereira de Souza, A; CBMEG/UNICAMP, Caixa Postal 6109, CEP 13083-970, Campinas SP, BRAZIL; 55-19-239-8351; 55-19-239-7030 (fax) 
Perez, P; Univ Des Cezeaux - Biogemma, 24 Avenue des Landais, 63130 Aubiere, FRANCE; (33) 673 42 7970; (33) 673 42 7981 (fax); pascual.perez@biogemma.com 
Perotti, E; Lisboa 27, Apdo. Postal 6-641, CIMMYT, 06600 Mexico, MEXICO; 525-804-2004; 525-726-7567 (fax); e.perotti@cgiar.org 

Peschke, VM; Plant Sciences, GG6A, Monsanto Co., 700 Chesterfield Village Parkway N, Saint Louis, MO USA; (636)737-6939; (636)737-6189 (fax); 
virginia.m.peschke@monsanto.com 

Petcu, EM; Res Inst Cereal Indust Crops, N. Titulescu str., nr. 1, Fundulea 8264, ROMANIA; 4021 311 07 22; 4021 311 07 22 (fax); petcue@ricic.ro 
Peter, J; P.O. BOX 50187, Maamon, Baghdad, IRAQ 

Petersen, WL; Monsanto-Agracetus, 8520 University Green, Middleton, WI USA; william.l.petersen@monsanto.com 
Peterson, PA; Dept of Agronomy, Iowa State University, Ames, IA USA; 515-294-9652; 515-294-2299 (fax); pap@iastate.edu 
Peterson, TA; Dept. of Zoology & Genetics, 2206 Molecular Biology, Iowa State Univ., Ames, IA USA; 515-294-6345; 515-294-6755 (fax); thomasp@iastate.edu 
Petkolicheva, K; D. Kostoff Inst Genetics, Bulgarian Acad Sci, 1113 Sofia, BULGARIA 

Pham, H; Cargill Seed Research, P.O. Box 774, Grinnell, IA USA; (515)236-4911; (515)236-3607 (fax) 
Phelps-Durr, TL; Tucker Hall, University of Missouri, Columbia, MO USA; 573-449-4871; 573-882-0123 (fax) 
Phillips, RL; Agronomy & Pl Genetics, 411 Borlaug Hall, University of Minnesota, Saint Paul, MN USA; 612-625-1268 (fax); 612-625-1213; Phill005@maroon.tc.umn.edu 
Phinney, BO; UCLA, Mol, Cell & Dvlmt Bio, BOX 951606, 2312 LSB, Los Angeles, CA USA; (310)825-3177; (310)825-3177 (fax); bop@ucla.edu 

Pieris, S; Iowa State Univ, 1212 Agronomy, Ames, IA USA; 515-294-3163 (fax); 515-294-0837; shayani@iastate.edu 



56 
 

Pierozzi, N; S. Citologia - (IAC), Av B de Itapura 1481, Cx Postal 28, Campinas SP 13001-970, BRAZIL; 019-2315422; 012-2314943 (fax) 
Pilu, R; Univ di Milano, Via Celoria 2, 20133 Milan, ITALY; salvatore.pilu@unimi.it 
Piraci/Ebsco Brasil; Caixa Postal 65000, 20072-970, Rio de Janeiro - RJ, BRAZIL 

Pixley, KV; CIMMYT, Lisboa 27, Aptdo. Postal 6-641, 06600 Mexico, D.F., MEXICO 
Plant Brdg Genet Res Lab; Japan Tobacco Inc, 700 Higashibara Toyoda, Iwata Shizuoka 438, JAPAN; 81-538-32-7111; 81-538-32-8700 (fax) 
Plant Introduction Stn; USDA-ARS, NCRPIS  Agronomy Building  Iowa State University, Ames, IA USA; 515-294-1903 (fax); 515-294-2250; nc7mm@ars-grin.gov 
Plant Variety Protection Office; N. A. L. Building, Room 500, 10301 Baltimore Blvd., Beltsville, MD USA; 301-504-5518; 301-504-5291 (fax); janice.strachan@usda.gov 

Plehn, SJ; Cargill Hybrid Seeds, P.O. Box 762, Mt. Vernon, IN USA; (812)838-5218; (812)838-8864 (fax) 
Plesset, J; Plant and Microbial Development, National Science Foundation, 4201 Wilson Boulevard, Arlington, VA USA; (703) 306-1417; jplesset@nsf.gov 
Podolskaya, AP; N. I. Vavilov All Union Inst Plant Industry, 44 Herzen Street, 190000, St. Petersburg, RUSSIA; 311-99-45; 311-8762 (fax) 
Poethig, RS; Biology Department, Leidy Labs, Univ Penn, Philadelphia, PA USA; 215-898-8915; 215-898-8780 (fax); SPOETHIG@SAS.UPENN.EDU 

Poggio, L; Inst Fitotecnico de Santa Catalina (UNLP), C.C.4 (1836) Llavallol, Buenos Aires, ARGENTINA 
Polacco, J; 117 Schweitzer Hall, Biochemistry Dept, University of Missouri, Columbia, MO USA; polaccoJ@missouri.edu 
Polacco, M; see Schaeffer (Polacco), ML 
Pollacsek, M; Station Amelior Pl-INRA, 63039 Clermont Ferrand, FRANCE; 73-62-44-53 (fax); 73-62-43-01 

Pollak, L; USDA-ARS, Dept. Agronomy, Iowa State Univ., Ames, IA USA; 515-294-7831; 515-294-9359 (fax); lmpollak@iastate.edu 
Pollmer, WG; Universitat Hohenheim, Egilolfstr. 25, D-70599 Stuttgart, GERMANY; 49-711-4586315; 49-711-4569008 (fax) 
Poneleit, CG; Agronomy, University of Kentucky, Lexington, KY USA; 606-258-1952 (fax); 606-257-4934 
Ponelies, N; Institut fur Pflanzenzuchtung, Universitat Hohenheim, Fruwirthshr 21, D70599 Stuttgart, GERMANY; 49 (711) 459 2341; 49 (711) 459 2342 (fax) 

Pooma, W; Ohio State Univ, 218A Rightmire Hall, 1060 Carmack Rd, Columbus, OH USA; 614-292-5379 (fax); 614-688-4954 
Prasanna, BM; Division of Genetics, Indian Agricultural Research Institue, New Delhi-110 012, INDIA; ++91(11)25841285 (phone); ++91(11)25846420 (fax); 

prasanna@ndf.vsnl.net.in 
Pratt, RC; Dept. Hort. & Crop Science, OSU/OARDC, 1680 Madison Avenue, Wooster, OH USA; 330-263-3972; 330-263-3887 (fax); pratt.3@osu.edu 

Preciado-Ortiz, RE; Instituto Nacional de Investigaciones, Forestales, Agricolas y Pecuarias, Campo Experimental Bajio, Km. 6.5 Carr. Celaya San Miguel de Allende, 
Celaya, GTO Mexico; (52) (461) 611 53 89 (phone); (52)(461) 611 53 23-110 (fax); repreciado@yahoo.com 

Prest, TJ; Syngenta Seeds, 1001 Montana St, Glidden, IA USA; 712-659-3693 (fax); 712-659-3691; Tom.Prest@syngenta.com 
Presting, G; 1955 East-West Road, Ag. Science #218, Honolulu, HA USA; (808) 956-8861 (phone); (808) 956-3542 (fax); gernot@hawaii.edu 

Presting, O; DuPont, 10700 Justin Drive, Urbandale, IA USA; 515-251-3029; 515-251-3040 (fax) 
Prigge, M; Institute Molec Biol, Univ of Oregon, Eugene, OR USA 
Pring, DR; Dept of Plant Pathology, 1453 Fifield Hall, University of Florida, Gainesville, FL USA; 352-392-3638; 352-392-6532 (fax); drpg@mail.ifas.ufl.edu 
Prioli, LM; Depto. Genetica, IB/CBMEG, Univ Estad Campinas, CP 6109, Campinas 13083-970, BRAZIL; 55-192-397030; 55-192-394717 (fax) 

Prioul, J; IBP Bat 630, Universite de Paris-Sud, 91405 Orsay Cedex, FRANCE; 33169336373; 33169336424 (fax); prioul@ibp.u-psud.fr 
Pruitt, J; Monsanto, 800 N Lindbergh Blvd B2SF, Saint Louis, MO USA; 314-694-1080 (fax); 314-694-3481; jennifer.l.pruitt@monsanto.com 
Pruitt, RE; Department of Botany and Plant Pothology, Purdue University, 915 W. State Street, West Lafayette, Indiana USA; pruittr@purdue.edu 
Pryor, AJ; Plant Industry CSIRO, PO Box 1600, Canberra ACT 2601, AUSTRALIA; 61-02-6246 5000 (fax); 61-02-6246 5494 

Puigdomenech, P; Centro de Investigacion y Desarrollo, c/ Girona Salgado, 18-26, 08034 Barcelona, SPAIN; 34-3-400-61-29; 34-3-204-59-04 (fax); pprgmp@cid.csic.es 
Purugganan, M; Dept of Genetics, Box 7614, NC State University, Raleigh, NC USA; michaelp@unity.ncsu.edu 
Qin, L; Institute of Genetics and Crop Breeding, Fuzhou 0591, CHINA 
Qin, M; USDA-ARS-PGEC, 800 Buchanan Street, Albany, CA USA 

Qin, T-c; 6-403, villga NO2 of Su Long, Dept Agron Jiangsu Agricollege, East Road of Wen-hui, Yangzhou Jiangsu, CHINA 
Qiu, F; Iowa State Univ, B420 Agronomy Hall, Ames, IA USA; 515-294-2299 (fax); 515-294-1659; fqiu@iastate.edu 
Qiu, LJ; G403 Agronomy Hall, Iowa State Univ, Ames, IA USA 
Qu, F; Institute of Genetics, Lab No. 801, Beijing 100101, CHINA 

Qualset, CO; Genetic Resources Cons Program, Univ of California, 1 Shields Ave, Davis, CA USA; 530-754-8502; 530-754-8505 (fax); coqualset@ucdavis.edu 
Quarrie, S; 54, Sycamore Avenue,, Wymondham,, Norfolk NR18 0HX, UNITED KINGDOM; 44-(0)1953-602065 (fax); 44-(0)1953-602065; pekic@eunet.yu 
Quayle, T; The American University, 113 Sharia Kasr El-Aini, 11511 Cairo, EGYPT; quayle@aucegypt.edu 
Quebedeaux, B; Dept Nat Res Sci & Landsc Arch, Plant Sci Bldg 2130, University of Maryland, College Park, MD USA; 301-405-4336; 301-314-9308 (fax); 

BQ1@umail.umd.edu 
Queijo, M; 499-A Plant & Soil Sci Bldg, Michigan State Univ, East Lansing, MI USA; 517-355-6883; 517-353-5174 (fax) 
Qun Hui, L; Fujian Agricultural College, Dept. of Agronomy, Jingshian, Fuzhou, Fujian 350002, CHINA 
Rabinowicz, P; Cold Spring Harbor Lab, 1 Bungtown Rd, Cold Spring Harbor, NY USA; 516-367-8836; 516-367-8369 (fax); rabinowi@cshl.org 

Raboy, V; USDA-ARS-NSGGRF, PO Box 307, Aberdeen, ID USA; 208-397-4162; 208-397-4165 (fax); vraboy@uidaho.edu 
Rabson, R; Div. of Energy Bioscience, Office of Basic Energy Sci, U.S. Dept of Energy, ER-17 GTN, Washington, DC USA; 301-903-2873; 301-903-1003 (fax) 
Racchi, ML; Genetics Unit, Univ of Florence, Via San Bonaventura 13, 50145 Firenze, ITALY; 55-573201; 55-580341 (fax) 
Radwanski, E; Carthage College, Biology Dept, 2001 Alferd Park Drive, Kenosha, WI USA; 414-551-5865; 414-551-6208 (fax) 

Rafalski, AJ; DuPont Agric Biotechnol, Delaware Technol Park, Suite 200, 1 Innovation Way, PO Box 6104, Newark, DE USA; 302-631-2612; 302-631-2607 (fax); J-
Antoni.Rafalski@usa.dupont.com 

Ragot, M; Syngenta, 12, Chemin de l'Hobit, F-31790 Saint-Sauveur, FRANCE; 33(0)562799902; 33(0)562799996 (fax); michel.ragot@syngenta.com 
Raikhel, NV; NV Raikhel, Michigan State Univ, DOE Plant Res Lab, East Lansing, MI USA 

Raizada, M; Dept. of Plant Agriculture, University of Guelph, Crop Science Building Room 316, Guelph, Ontario, CANADA; 519 824-4120x3396; 519 763-8933 (fax); 
raizada@uoguelph.ca 

Ramakrishna, W; Purdue Univ, Dept Biology, H339 Hansen, West Lafayette, IN USA; 765-496-1496 (fax); 765-494-4919 
Rao, AG; 7300 NW 62nd Ave, PO Box 1004, Johnston, IA USA 

Rao, PN; Dept of Botany, Andhra University, Visakhapatnam 530003, INDIA; 54871 ext 390 
Rapp, W; Department of Biology, Univ. of Missouri-St. Louis, 8001 Natural Bridge Rd., Saint Louis, MO USA; 314-553-6225; 314-553-6233 (fax) 
Ratnakaya, S; 250 W Bedford Park Blvd, Lehman College, Bronx, NY USA; 718-960-4994; 718-960-8236 (fax); swarnama@hotmail.com 
Rattray Arnold Research Stn; P. O. Box CH 142, Chisipite, Harare, ZIMBABWE; 263-74-407; 263-74-407 (fax) 

Rauh, B; Abteilung Genetik und Evolution, Max Planck Institut fuer Chemische, Oekologie, Hans-Knoell-Strasse 8, Jena, GERMANY; 49 3641 571402; brauh@ice.mpg.de 
Rausch, T; Univ Heidelberg, Botanisches Institut, INF 360, D-69120 Heidelberg, GERMANY; trausch@mail.bot.uni-heidelberg.de 
Ravanello, M; Monsanto, 1920 Fifth St, Davis, CA USA; 530-792-2453 (fax); 530-792-2249; monica.p.ravanello@monsanto.com 
Rayburn, AL; Crop Sci, 320 ERML, 1201 W. Gregory, Univ of Illinois, Urbana, IL USA; (217)333-4777; (217)333-9817 (fax); arayburn@uiuc.edu 

Ream, T; 1902 Mirtle Grove, Columbia, MO USA; tomream@hotmail.com 



57 
 

Reddy, AR; School of Life Sci, Univ of Hyderabad, Hyderabad-500 046, INDIA; 0091-40-3010265,3033123; 0091-40-3010120 (fax); arjulsl@uohyd.ernet.in 
Reddy, GM; Department of Genetics, Osmania University, Hyderabad-500007, INDIA; 868951 Ext. 375; 91-0842-868087 (fax) 
Reddy, V; Univ Georgia, Dept Genetics/Botany, Athens, GA USA; 706-542-3910 (fax); 706-542-1857 

Redinbaugh, MG; USDA-ARS, OARDC, Dept Plant Pathology, Wooster, OH USA; 330-263-3965; 330-263-3841 (fax); redinbaugh.2@osu.edu 
Register, JC; Pioneer HI Bred Int Inc, Trait & Technol Dev, Johnston, IA 50131 USA, Johnston, IA USA; jim.register@pioneer.com 
Reid, LM; Eastern Cereal & Oilseed Res Centre, Agriculture and Agri-Food Canada, Bldg 121 Central Experimental Farm, Ottawa, Ontario K1A 0C6, CANADA; 613-952-

9295 (fax); 613-759-1619 

Reinders, J; Syngenta, 317 330th St, Northfield, MN USA; 507-645-7519 (fax); 507-663-7672 
Reiser, L; Dept Plant Biol, 260 Panama, Stanford, CA USA; 650-325-1521; lreiser@acoma.stanford.edu 
Reiss, B; Max-Planck-Inst-Zuchtungsf, Carl von Linne Weg 10, DE-50829 Koln, GERMANY; reiss@mpiz-koeln.mpg.de 
Reiter, K; Monsanto, 4179 114th St, Urbandale, IA USA; 515-331-6206; 515-331-6240 (fax) 

Reiter, RS; Monsanto, 3302 SE Convenience Blvd, Ankeny, IA USA; 515-963-4211; 515-963-4242 (fax); Robert.S.Reiter@monsanto.com 
Remington, D; Department of Biology, University of North Carolina at Greensboro, P.O. Box 26170, Greensboro, NC USA; dlreming@uncg.edu 
Ren, N; Gilmer Hall, Biology Department, University of Virginia, Charlottesville, VA USA; nr4g@faraday.clas.virginia.edu 
Ren, R; Dow AgroSciences LLC, 9330 Zionsville Rd, Indianapolis, IN USA; 317-337-5994; 317-337-5989 (fax) 

Renk, B; Wisconsin Alumni Research Foundation, PO Box 7365, Madison, WI USA; 608-263-1064 (fax); 608-263-2828; bryarenk@facstaff.wisc.edu 
Research Library; DeKalb-Pfizer Genetics, 3100 Sycamore Road, DeKalb, IL USA 
Retief, AE; Dept of Genetics. J. S. Marais Bldg, Univ of Stellenbosch, Stellenbosch 7600, SOUTH AFRICA; 027-21-9380262; 027-21-9380460 (fax); aretief@mrc.ac.za 
Revilla, P; MISION BIOLOGICA DE GALICIA (CSIC), Apartado 28, 36080 Pontevedra, SPAIN; 34 986 854800; 34 986 841362 (fax); previlla@mbg.cesga.es 

Rhee, S; Carnegie Institution of Washington, 290 Panama St., Stanford, CA USA 
Rhee, Y; Univ Wisconsin-Madison, Dept Agronomy, 1575 Linden Drive, Madison, WI USA; 608-262-5217 (fax); 608-262-3660; yrhee@students.wisc.edu 
Ribaut, J; CIMMYT, Apdo. Postal 6-641, 06600 Mexico D.F., MEXICO; 595 219 87 (fax); 595 219 00; j.ribaut@CGIAR.org 
Rice, D; Pioneer Hi-Bred Internat Inc, 7300 NW 62nd Ave, PO Box 22, Johnston, IA USA 

Richter, TE; Plant Path. Dept., Throckmorton Hall, Manhattan, KS USA; (913)532-6176; (913)532-5692 (fax) 
Riddle, N; 117 Tucker Hall, University of Missouri - Columbia, Columbia, MO USA 
Ridley, S; Biochem Gene Expression, National Science Foundation, 4201 Wilson Blvd, Arlington, VA USA; (703) 306-1441; sridley@nsf.gov 
Riera-Lizarazu, O; Dept Crop & Soil Sci, Oregon State Univ, Corvallis, OR USA; 541-737-5879; 541-737-1589 (fax); oscar.riera@orst.edu 

Rinehart, C; Univ of Idaho, Dept Biol Sci, 229 Gibb Hall, Moscow, ID USA 
Rines, H; Agronomy & Plant Genetics, 411 Borlaug Hall, 1991 Buford Circle, Univ Minnesota, Saint Paul, MN USA; 612-625-5058 (fax); 612-625-5220; rines001@tc.umn.edu 
Ripoll, P-J; Rhone-Poulenc/IACR Long Ashton, Dept Agric Sci, Univ Bristol, Long Ashton, Bristol BS41 9AF, UNITED KINGDOM; 00-44-11275-392181; 00-44-1275-394281 

(fax) 

Ritter, M; Univ California-San Diego, Dept Biology 0116, 9500 Gilman Dr, San Diego, CA USA; 619-534-2514; mritter@biomail.ucsd.edu 
Riviere, JM; Limagrain Genetics Grand Cult SA, P.O. Box 2, ZA Les Pains, Les Alleuds 49320, FRANCE; 33 2 41 53 04 29 (fax) 
Rivin, C; Dept. of Botany, Cordley 2082, Oregon State University, Corvallis, OR USA; 541-737-5281; rivinc@bcc.orst.edu 
Robbins, ML; Department of Crop and Soil Sciences, 116 ASI Building, Penn State University, University Park, PA USA; mlr263@psu.edu 

Robbins, WA; P.O. Box 158, Ag. Alumni Seed Imp. Assn., Romney, IN USA; 317-538-3145; 317-538-3600 (fax) 
Roberts, JKM; Dept Biochemistry, University of California, Riverside, CA USA; jkmr@ucrac1.ucr.edu 
Roberts, JL; Dow Agrosciences Discovery Research, 9330 Zionsville Road, Indianapolis, IN USA; 317-337-3126; 317-337-3228 (fax); jlroberts2@dow.com 
Robertson, DS; 1707 Woodhaven Circle, Ames, IA USA; 515-232-2892; DONRRR@aol.com 

Robison, G; DeKalb Plant Genetics, 3100 Sycamore Road, DeKalb, IL USA; 815-758-9531; 815-758-4106 (fax) 
Rocheford, TR; Crop Sci, W221 Turner Hall, University of Illinois, 1102 S. Goodwin Av., Urbana, IL USA; 217-333-9643; 217-333-9817 (fax); trochefo@uiuc.edu 
Rocky, S; USDA, NRICGP, 901 D. Street, SW, Room 323, Washington, DC USA 
Rogers, Suzanne; Salem-Teikyo University, Salem, WV USA 

Rogowsky, P; RCAP, ENS-Lyon, 46 Allee d'Italie, F-69364 Lyon cedex 07, FRANCE; 33-472-72-86-07; 33-4-72-72-86-00 (fax); progowsk@ens-lyon.fr 
Ronelus, W; Lehman College, CUNY, Dept Biol Sci, Bronx, NY USA; 718-960-8236 (fax); 718-960-8643 
Rood, T; Pioneer Hi-Bred Internat Inc, 7300 NW 62nd Ave., PO Box 1004, Johnston, IA USA 
Rooney, LW; Soil & Crop Sciences Dept, 429B Heep Center, Texas A&M Univ, College Station, TX USA; 979-845-2910; 979-845-0456 (fax); lrooney@tamu.edu 

Rosato, S; 1220 Oak Villa Road, Dallas, OR USA; 541-750-8750 (fax); rosatoc@ucs.orst.edu 
Rosichan, JL; Novartis Seeds, Inc., Research Center, 317 330th St., Stanton, MN USA; 507-663-7642; 507-645-7519 (fax) 
Rosielle, A; Monsanto-International Assignment, Mail Stop 5045, 800 N Lindbergh, Saint Louis, MO USA 
Ross, A; Iowa State Univ, 1203 Agronomy Hall, Ames, IA USA; 515-294-6868 

Rossini, L; Dipartimento di Produzione Vegetale, Sezione di Agronomia, Via Celoria 2, Milan, ITALY; +39-02-50316581; laura.rossini@unimi.it 
Rosulj, M; Maize Research Institute, Belgrade, Serbia and Montenegro 
Rotarenco, V; Institute of Genetics, Chisinau 2002, Padurii 20 MOLDOVA; (302) 366-5725 (phone); rotarenco_v@scientist.com 
Roth, B; LI-COR, Inc., Business Development and Intellectual Property, 4421 Superior Ave., PO Box 4425, Lincoln, NE USA; 402-467-0819 (phone); broth@licor.com 

Rothstein, SJ; 7250 NW 62nd Ave, PO Box 552, Johnston, IA USA; 515-334-4487; 515-334-4778 (fax) 
Rouan, D; Plant Genetic Systems, Plateaustraat 22, Ghent 9000, BELGIUM; 32-92358402; 32-92240694 (fax) 
Rout, JR; Monsanto Company, Agracetus Campus, 8520 University Green, Middleton, WI USA; 608-836-9710 (fax); 608-821-3465 
Roux, C; Univ Toulouse, Pole de Biotech Veg, UMR 5546 BP18 Castanet, Tolosan 31326, FRANCE; 33 562 193 502 (fax); 33 562 193 504; roux@smcv.ups-tlse.fr 

Roy, L; Biology Dept 0116, Univ California, La Jolla, CA USA; 858-822-2558; 858-534-7108 (fax); lroy@biomail.ucsd.edu 
Royo, J; Univ de Alcala, Biologia Celular y Genetica, Campus Universitario, ES-28871 Madrid, SPAIN; 31 91 8854799 (fax); 34 91 8854758; joaquin.royo@uah.es 
Rubenstein, I; 1838 Parliament Rd, Leucadia, CA USA 
Rudenko, G; Stanford Univ, Bio Sci, Stanford, CA USA; 650-725-8221 (fax); 650-723-2609; rudenko@stanford.edu 

Ruesch, K; 3800 SW 34th St. Apt J82, Gainesville, FL USA; 352-336-2803; klr@gnv.ifas.ufl.edu 
Ruff, TG; Monsanto-Ceregen, 800 N Lindbergh Blvd, N2SA, Saint Louis, MO USA; 314-694-8865; 314-694-1671 (fax); thomas.g.ruff@monsanto.com 
Running, M; Donald Danforth Plant Sci Ctr, 975 North Warson Rd, Saint Louis, MO USA; 314-587-1641; 314-587-1741 (fax); mrunning@danforthcenter.org 
Rupe, M; Pioneer Hi-Bred Internatl, 7250 NW 62nd Ave, PO Box 552, Johnston, IA USA; 515-270-5991; 515-334-4778 (fax) 

Russell, D; Syngenta Biotechnology Inc., POB 12257, 3054 Cornwallis Rd., RTP, NC USA; 919-597-3058 (phone); doug.russell@syngenta.com 
Russell, K; Institute of Molec Biol, University of Oregon, Eugene, OR USA 
Russell, WK; Univ of Nebraska, Dept of Agronomy, PO Box 830915, Lincoln, NE USA; 402-472-1562; 402-472-7904 (fax); KRUSSELL3@unl.edu 
Saab, I; Pioneer Hi-Bred International, Inc., 7301 NW 62nd Ave., Johnston, IA USA; 800-247-6803 ext. 2124; imad.saab@pioneer.com 



58 
 

Sabelli, PA; University of Arizona, Dept. of Plant Sciences, 303 Forbes Building, P.O. Box 210036, Tucson, AZ USA; (520) 621-9154; (520) 621-3692 (fax); 
psabelli@ag.arizona.edu 

Sachan, JKS; Division of Genetics, I.A.R.I., New Delhi-110012, INDIA; 91-011-5783077; 91-011-5752006 (fax) 

Sachs, M; USDA/ARS, S108 Turner Hall, 1102 S. Goodwin Ave, Urbana, IL USA; (217)244-0864/333-9743lab; (217)333-6064 (fax); msachs@uiuc.edu 
Sadder, M; 350/2 Inst Plant Breed, Univ Hohenheim, D-70593 Stuttgart, GERMANY; 4594429; 4593005 (fax); sadderm@uni-hohenheim.de 
Saedler, H; Max-Planck Inst Zuchtungsf, Carl-von Linne-Weg 10, D 50829 Koln, GERMANY; 221-5062-100; 221-5062-113 (fax) 
Saghai Maroof, MA; CSES Department, VPI & SU, Blacksburg, VA USA; 540-231-9791; 540-231-3431 (fax); SMAROOF@VT.EDU 

Salameh, N; Inst Plant Breeeding Biotech, Univ Hohenheim, Fruwirthstr 21, Stuttgart 70599, GERMANY; 49-711 459 4306; 49-711 459 2343 (fax); salameh@pz.uni-
hohenheim.de 

Salamini, F; Max Planck Inst Zuchtungsf, Abt Pflanzenz Ertragsphysiol, D-50829 Koln, GERMANY; 49-221-5062400; 0049-221-5062413 (fax) 
Salamone, P; 369 Clark Hall, Washington State Univ, Pullman, WA USA; 509-335-1047; 509-335-7643 (fax) 

Salerno, JC; PJE. San Sebastian 439, 1405 Buenos Aires, ARGENTINA; 54-1-15-949-3685; 54-1-450-0805/1876 (fax); jsalerno@cnia.inta.gov.ar 
Salvador, RJ; Iowa State University, Dept. of Agronomy, 1126 Agronomy Hall, Ames, IA USA; 515-294-9595; 515-294-8146 (fax); RJSALVAD@IASTATE.EDU 
San Miguel, P; HANS 339, Dept. of Biological Sciences, Purdue University, West Lafayette, IN USA; 765-496-1496 (fax); 765-494-4919; pmiguel@bilbo.bio.purdue.edu 
Sanchez de Jimenez, E; UNAM, Facultad de Quimica, Edificio B, Ciudad Universitaria, Mexico City 04510, DF, MEXICO; estelas@servidor.dgsca.unam.mx 

Sanchez-Villeda, H; 210 Curtis Hall Univ of Missouri, Columbia, MO USA; 573-884-7850 (fax); 573-884-3439; sanchezvilledah@missouri.edu 
Sangtong, V; Iowa State Univ, Agronomy Hall, Rm 1401, Ames, IA USA; 515-294-0837 
SanMiguel, PJ; Purdue University, Purdue Genomics Facility, WSLR S039, West Lafayette, IN USA; 1 765 49-66329 (phone); 1 765 49-61219 (fax); pmiguel@purdue.edu 
Santos, MA; Dept Genetica Molecular, Centro Invest Desarrollo, Gorge Girona 18-24, 08034 Barcelona, SPAIN; 34-3-4006100; 34-3-2045904 (fax) 

Saparno, A; Bldg 21 CE Farm, 960 Carling Ave, Agriculture & Agri-Food Canada, Ottawa, ONT K1A 0C6, CANADA; 613-759-1551; 613-759-6566 (fax) 
Saraiva, LS; Genetica Dept Biol Geral, Univ Fed Vicosa, Vicosa, Minas Gerais BRAZIL 
Sari-Gorla, M; Univ Milan, Dept Genet & Microbiol, Via Celoria 26, I-20133 Milan, ITALY; mirella.sarigorla@unimi.it 
Sarkar, KR; 77B, Ekta Apartments, Block A-2/B, Paschim Vihar, New Delhi 110 063, INDIA; kurasar@del3.vsnl.net.in 

Sasaki, T; Rice Genome Research Program, STAFF Institute, 446-1, Ippaizuka, Kamiyokoba, Tsukuba, Ibaraki 305-0854, JAPAN; +81-298-38-2199; +81-298-38-2302 (fax); 
tsasaki@nias.affrc.go.jp 

Sasinowski, M; 110 Liberty Dr, Suite 104, Clemson, SC USA; 864-654-8850; maciek@incogen.com 
Satarova, TN; Dzerzhinskaya st., 14, Institute of Grain Farm, Dniepropetrovsk 320027, UKRAINE; biochem@dsma.dp.ua 

Sato, Y; PGEC, 800 Buchanan St, Albany, CA USA; 510-559-5922; 510-559-5678 (fax) 
Satoh, N; 1 Bungtown Rd., Cold Spring Harbor, NY USA; satoh@cshl.edu 
Sauer, M; Plant Sci Inst, Univ Pennsylvania, Philadelphia, PA USA; 215-898-8916; 215-898-8780 (fax); gmsauer2@sas.upenn.edu 
Savidan, YH; International Relations Officer, Agropolis, Ave Agropolis, 34394 Montpellier Cedex 5, FRANCE; 33 (0) 467047569; 33 (0) 467047599 (fax); 

savidan@agropolis.fr 
Sawers, R; Univ Oxford, Dept Plant Sci, South Parks Rd, Oxford OX1 3RB, UNITED KINGDOM 
Sawkins, MC; CIMMYT Intl, Apdo Postal, 6-641, 06600 Mexico D.F., MEXICO ; ++52(55)58042004 (phone); ++52(55)58047558 (fax); m.sawkins@cgiar.org 
Sawkins, MC; CIMMYT Intl, Apdo Postal, 6-641, 06600 Mexico D.F., MEXICO; ++52(55)58042004 (phone); ++52(55)58047558 (fax); m.sawkins@cgiar.org 

Scandalios, J; Dept. of Genetics, North Carolina State Univ., Box 7614, Raleigh, NC USA; (919)515-7079; (919)515-3355 (fax); jgs@unity.ncsu.edu 
Scanlon, MJ; Department of Plant Biology, 140 Emerson Hall, Cornell University, Ithaca, NY USA; 607-254-1156; mjs298@cornell.edu 
Scarpella, E; Inst Molec Biol, Clusius Lab, PO Box 9505, 2300 RA Leiden, NETHERLANDS; 31-71-5274837; 31-71-5274999 (fax) 
Schaeffer (Polacco), ML; 203 Curtis Hall, University of Missouri, Columbia, MO USA; 573-884-7850 (fax); 573-884-7873; schaefferm@missouri.edu 

Schafer, C; Lehrstuhl fur Genetik, Technische Univ Munchen, Lichtenbergstrasse 4, Garching 85747, GERMANY; 28912930; 28912932 (fax) 
Scheffler, B; USDA-ARS MSA Gnomics Laboratory, 141 Experiment Station Rd., Stoneville, MS USA; 662-686-5372 (fax) 
Schiefelbein, JW; 4085 Natural Science Bldg., University of Michigan, Ann Arbor, MI USA; 313-764-3579; 313-747-0884 (fax); schiefel@umich.edu 
Schmidt, RJ; Univ of California-San Diego, Dept of Biology 0116, 9500 Gilman Dr, San Diego, CA USA; 858-534-7108 (fax); 858-534-1636; rschmidt@ucsd.edu 

Schmitt, L; Univ Wisconsin, 1575 Linden Dr, Madison, WI USA; 608-262-5217 (fax); 608-263-5809; lschmitt@facstaff.wisc.edu 
Schnable, P; Iowa State University, 2035B Roy J. Carver Co-Lab, Ames, IA USA; 515-294-5256; Schnable@iastate.edu 
Schneeberger, RG; CERES, INC, 1535 Rancho Conejo Boulevard, Thousand Oaks, CA USA; (805) 498-1002 (phone); rschneeberger@ceres-inc.com 
Schneerman, MC; University of Illinois, Department of Crop Sciences, 389 ERML, MC 051, 1201 W. Gregory Dr., Urbana, IL USA; 217-244-6146; schneerm@uiuc.edu 

Schnicker, B; Cornnuts, 1000 S. Edgewood Ave., P.O. Box 830, Urbana, OH USA; 513-652-1321; 513-653-3675 (fax) 
Scholl, R; Arabidopsis Biol Resource Center, Ohio State, 1735 Neil Ave., Columbus, OH USA; 614-292-0603 (fax); 614-292-0603; scholl.1@osu.edu 
Schon, CC; KWS Kleinwanzlebener-, Saatzucht AG, Postfach 1463, 37574 Einbeck, GERMANY; 5561/311-352; 5561/311-322 (fax) 
Schramke, M; Bio-Rad Laboratories, Life Sciences Group, 2000 Alfred Nobel Drive, Hercules, CA USA; 510-741-6717; 510-741-1051 (fax) 

Schreiber, D; Univ Hamburg, Ohnhorstrasse 18, D-22609 Hamburg, GERMANY 
Schroeck, G; Univ Wisconsin-Madison, 1575 Linden Dr, Madison, WI USA 
Schroeder, S; Univ Missouri, 209 Curtis Hall, Columbia, MO USA; 573-884-7850 (fax); 573-882-8214; schroedersg@missouri.edu 
Schubert, K; Donald Danforth Plant Sci Ctr, 975 North Warson Rd, Saint Louis, MO USA; 314-587-1211 

Schulman, AH; Univ Helsinki, Institute of Biotechnology, P.O. Box 56, Viikinkaari 9, 00014 Helsinki, FINLAND; 358-0-708-59366; 358-0-708-59422 (fax) 
Schultes, N; Dept Biochem & Genetics, Conn Agric Exper Sta, 123 Huntington St, New Haven, CT USA; 203-789-6912; 203-789-7232 (fax) 
Schultz, J; Univ Illinois, AW-101 Turner Hall, mc-046, 1102 S. Goodwin, Urbana, IL USA; 217-244-3388; jaschult@uiuc.edu 
Schultz, L; Curtis Hall, Univ Missouri, Columbia, MO USA; schultzl@missouri.edu 

Schultz, P; Univ Minnesota, 220 Biological Sci, 1445 Gortner Ave, Saint Paul, MN USA; 612-625-1738 (fax); 612-625-5241; schul073@gold.tc.umn.edu 
Schwartz, D; Biology Dept, Indiana University, Bloomington, IN USA; 812-855-6060; 812-855-6705 (fax); Schwartz@bio.indiana.edu 
Science & Engr Library; Washington State Univ, Pullman, WA USA 
Scott, C; Univ Minnesota, 220 Biol Sci, 1445 Gortner Ave, Saint Paul, MN USA; 612-625-1738 (fax); 612-625-5241; scot0136@tc.umn.edu 

Scott, LA; Dept Biol Sci, University of Idaho, Moscow, ID USA; lscott@uidaho.edu 
Scott, MP; 1407 Agronomy, USDA-ARS, Iowa State University, Ames, IA USA; 515-294-7825; 515-294-9359 (fax); pscott@iastate.edu 
Seay, N; Quarles & Brady, PO Box 2113, 1 S Pinckney St, Madison, WI USA; 608-251-9166 (fax); 608-283-2484; njs@quarles.com 
Segal, G; Waksman Institute, State Univ of NJ, 190 Frelinguysen Rd, Piscataway, NJ USA; 732-445-5735 (fax); 732-445-3801; segal@waksman.rutgers.edu 

Sekhon, RS; 116 Ag. Sci. Ind. Bldg., Penn State University, University Park, PA USA; rss222@psu.edu 
Selinger, D; Pioneer Hi Bred International, 7250 NW 62nd Ave., P.O. Box 552, Johnston, IA USA; 515-254-2646); 515-334-4778 (fax); David.Selinger@Pioneer.com 
Selzer, G; Research Resources, National Science Foundation Room 615, 4201 Wilson Blvd., Arlington, VA USA; (703)306-1469; gselzer@nsf.gov 
Senior, L; Syngenta, 3054 Cornwallis Rd, Research Triangle Park, NC USA; 919-597-3041; 919-541-8585 (fax); lynn.senior@syngenta.com 

Seo, B; 2154 Molec Biol Bldg, Iowa State Univ, Dept Biochem, Biophys & Mol Biol, Ames, IA USA; 515-294-8202; 515-294-0453 (fax) 



59 
 

Serials Department; Duke University Library, Durham, NC USA 
Serials Department; Green Library, Stanford University, Stanford, CA USA; 650-725-6874 (fax); 650-723-4847 
Serials Department; 8900 Library, Illinois State Univ, Normal, IL USA; 309-438-7460 

Serials Dept; ND State Univ Library, PO Box 5599, Fargo, ND USA 
Serials Dept - Gifts; 204 Parks Library, Iowa State Univ, Ames, IA USA; 515-294-6013; 515-294-1885 (fax); SPETE@gwgate.lib.iastate.edu 
Serials Dept.; University Libraries, University of Arkansas, Fayetteville, AR USA; 501-575-5415; 501-575-6656 (fax) 
Setimela, PS; Maize Program, CIMMYT, PO Box MP 163, Mount Pleasant, Harare, ZIMBABWE; ++263 (4) 301807 (phone); ++263 (4) 301327 (fax); psetimela@cgiar.org 

Setter, TL; Department of Crop and Soil Sci., Ithaca, NY USA; 607-255-2644 (fax); 607-255-1701; tls1@Cornell.edu 
Settles, AM; University of Florida, Horticultural Sciences Department, 1301 Fifield Hall, PO Box 110690, Gainesville, FL USA; 352-392-7571; 352-392-5653 (fax); 

amsettles@ifas.ufl.edu 
Sevilla P., R; Programa de Maiz, Univ Nacional Agraria, Aptdo 456, La Molina, Lima, PERU; 51-14 495647; 51-14 495670 (fax) 

Shadley, J; 7018 Chestnut St., Milwaukee, WI USA 
Shamina, ZB; Academy of Sciences, K. A. Timiryazev Inst. Plant Phys., Botanicheskaya 35, 127276 Moscow, RUSSIA 
Shands, HL; USDA-ARS, 1111 S. Mason Street, Fort Collins, CO USA; 970-495-3200; 970-221-1427 (fax); hshands@ars.usda.gov 
Shang, J; Lynx Therapeutics, 25861 Industrial Blvd, Hayward, CA USA; 510-670-9436; 510-670-9302 (fax) 

Shao, Q; Academia Sinica, Genetics Institute 917 Bldg., Datun Road, Andingmen Wai, Beijing 100101, CHINA 
Sharopova, N; 220 Biological Science, Univ of Minnesota, Saint Paul, MN USA; 612-624-9230/1771; sharo002@tc.umn.edu 
Sharp, P; Plant Breeding Institute, University of Sydney, Cobbitty Road, Cobbitty NSW 2570, AUSTRALIA; 61-46-512-578 (fax); 61-46-512-600 
Sharp, RE; 1-87 Agriculture, University of Missouri, Dept of Agronomy, Columbia, MO USA; 573-882-1841;  ; sharpr@missouri.edu 

Shaver, DL; Western Corn Genetics Co., 20250 Palou Dr., Salinas, CA USA; 831-455-1492; 831-455-0467 (fax) 
Shaw, JR; Univ of Florida, P.O. Box 110690, Gainesville, FL USA; 352-392-1928 x314; 352-392-6479 (fax); jshaw@gnv.ifas.ufl.edu 
Shcherbak, V; Krasnodar Res Inst Agric, c/o Zeneca Moscow, Bolshoi Strochenovski Pereulok, Moscow 113054, RUSSIA; 7-503-2306119 (fax); 7-503-2306111 
Sheen, J; Dept. of Molecular Biology, Wellman 11, MGH, Boston, MA USA; 617-726-6893 (fax); 617-726-5916; sheen@frodo.mgh.harvard.edu 

Shen, B; Waksman Institute, Rutgers Univ, 190 Frelinghuysen Rd, Piscataway, NJ USA; 732-445-5735 (fax); 732-445-2307; bzshen@waksman.rutgers.edu 
Shen, D; Fudan University, Inst. of Genetics, Shanghai 200433, CHINA 
Shen, JB; P.O. Box 80402, E402/4255, DuPont Co., Wilmington, DE USA; (302)695-1246; (302)695-4296 (fax); jennie.b.shen@usa.dupont.com 
Shen, YW; Zhejiang Agricultural University, Institute of Nuclear-Agric. Science, Hangzhou, Zhejiang 310029, CHINA 

Shen, ZT; Zhejiang Agricultural University, Dept. of Agronomy, Hangzhou, Zejiang 310029, CHINA 
Sheridan Seedroom; Biology, Univ North Dakota, Grand Forks, ND USA 
Sheridan, W; Biology Department, Univ of North Dakota, PO Box 9019 Univ Station, Grand Forks, ND USA; 701-777-2623 (fax); 701-777-4479 or -4705; 

bill_sheridan@und.nodak.edu 

Shi, L; Novartis Agric Discovery Inst, 3115 Merryfield Row, Ste 100, San Diego, CA USA; 858-812-1025; 858-812-1097 (fax); liang.shi@syngenta.com 
Shiga, T; Sakata Seed Corp, Plant Bio Center, SAKATA SEED Corp, 358 Uchikoshi Sodegaura, Chiba 299-02, JAPAN; 438-75-2369 
Shigemori, I; Chusin Agr. Exp. Stn., Sooga Shiojiri, Nagano 399-64, JAPAN; shige@chushin-exp.pref.nagano.jp 
Shiobara, F; One Bungtown Rd, PO Box 100, Cold Spring Harbor Lab, Cold Spring Harbor, NY USA; 516-367-8827; 516-367-8369 (fax) 

Short, KE; Carnia Seed (Pty) Ltd., P.O. Box 7424, Petit 1512, SOUTH AFRICA; (011)965-1905; (011)965-1906 (fax) 
Shotwell, MA; Dept of Biology, 123 Vincent Science Hall, Slippery Rock Univ, Slippery Rock, PA USA; 724-738-4782 (fax); 724-738-2476; mark.shotwell@sru.edu 
Shu, G; Pioneer Hi-Bred Internatl, 7300 NW 62nd Ave, Johnston, IA USA; 515-253-5733; guoping.shu@pioneer.com 
Shunk, RJ; Director Bus Devel Corn Proc Res, National Corn Growers Assoc., 632 Cepi Drive, Chesterfield, MO USA; 636-733-9004; 636-733-9005 (fax); shunk@ncga.com 

Sichuan University; Biology Dept. Library, Chengdu, Sichuan, CHINA 
Sickau, DM; B426 Agronomy Hall, Iowa State University, Ames, IA USA; dmsickau@iastate.edu 
Siddiqui, H; 387, Mir Colony, Tandojam 70050, Sindh, PAKISTAN; 92-221-765759; 92-221-810352 (fax); hamood.siddiqui@eudoramail.com 
Siddiqui, KA; Int Assoc for Promotion of New, Genetical Approaches to Crop Imp, 387 Talpur Colony, Tandojam Sind, PAKISTAN; 92 2233-5759; 92 2233-5728 (fax) 

Sidorenko, LV; 303 Forbes Hall, Department of Plant Sciences, University of Arizona, Tucson, AZ USA; 520-621-8964; lyudmila@ag.arizona.edu 
Silverthorne, J; Plant Genome Research Program, Room 615, National Science Foundation, 4201 Wilson Boulevard, Arlington, VA USA; 703-292-8470; 703-292-9062 (fax); 

jsilvert@nsf.gov 
Simcox, KD; Pioneer Hi-Bred Intl Inc., 7300 NW 62nd Ave, PO Box 1004, Johnston, IA USA; 515-270-4178; 515-270-3444 (fax); Kevin.Simcox@pioneer.com 

Simmons, CR; 7250 NW 62nd Ave, Emerson, PO Box 552, Johnston, IA USA; 515 270 5949; carl.simmons@pioneer.com 
Simmons, K; USDA/ARS, Nat Program Staff (Grain Crops), Room 4-2230, George Washington Carver Bldg, 5601 Sunnyside Ave, Beltsville, MD USA; 301-504-6191 (fax); 

301-504-5560 (phone); kws@ars.usda.gov 
Sims, LE; Trait & Technology Development, Pioneer Hi-Bred Internatl, 7300 NW 62nd Ave/P.O. Box 1004, Johnston, IA USA; 515-270-3652; 515-270-3367 (fax); 

lynne.sims@pioneer.com 
Singh, AK; Crop Science Building, University of Guelph, Guelph, ON N1G2W1 CANADA; asheesh@uoguelph.ca 
Singletary, GW; Pioneer Hi-Bred Internatl, 7300 NW 62nd Avenue, PO Box 1004, Johnston, IA USA; 515-270-5994; 515-254-2619 (fax); george.singletary@pioneer.com 
Sinha, N; Section of Plant Biology, Division of Biological Sciences, University of California, Davis, CA USA; 530-754-8441; 530-752-5410 (fax); NRSINHA@UCDAVIS.EDU 

Sinibaldi, R; 1780 Acacio Ct., Fremont, CA USA; 510-794-6410 
Sisco, PH; The American Chestnut Foundation, Southern Appalachian Regional Office, One Oak Plaza, Suite 308, Asheville, NC USA; (828) 281-0047; (828) 253-5373 (fax); 

paul@acf.org 
Sito, FP; Inst Invest Agronomica, Avenida Deolinda Rodrigues Km5, Cx. P. 2104, Luanda, ANGOLA; ++244 (91) 212490 (phone); ++244 (2) 351668 (fax); fsito@nexus.ao 

Skendzic, E; Uinv Wisconsin, Parkside, Biol Sci, 900 Wood Rd, PO Box 2000, Kenosha, WI USA; 414-595-2459; 414-595-2056 (fax); skendzic@uwp.edu 
Skibbe, D; Stanford University, 385 Serra Mall MC 5020, Stanford, CA USA; skibbe@stanford.edu 
Sleper, DA; Agronomy Dept, 210 Waters Hall, University of Missouri, Columbia, MO USA; 573-882-1467 (fax); 573-882-7320; sleperd@missouri.edu 
Slotkin, RK; Univ California, Plant Microbial Biol, 111 Koshland Hall MC-310, Berkeley, CA USA; 510-642-4995 (fax); 510-642-8058; slotkin@UClink.berkeley.edu 

Smith, A; Lehman College, CUNY, Biological Sci, Bronx, NY USA 
Smith, A; Univ Wisconsin, 1575 Linden Dr, Madison, WI USA; 608-262-5217 (fax); 608-262-6521; alansmith@wisc.edu 
Smith, AG; Dept Horticultural Science, 356 Alderman Hall, Univ. of MN, 1970 Folwell Av., Saint Paul, MN USA; 612-624-9290; alan@molbio.cbs.umn.edu 
Smith, D; Pioneer Hi-Bred Internat. Inc, 7300 NW 62nd Ave., PO Box 1004, Johnston, IA USA; 515-270-3147; 515-253-2125 (fax) 

Smith, J; 209 Johnson Hall, PO Box 646420, Washington State Univ, Pullman, WA USA; 509-335-7570; 509-335-8674 (fax) 
Smith, JD; PO Box 2132, Department Soil & Crop Sci, Texas A & M University, College Station, TX USA; 979-845-8276 
Smith, JSC; Pioneer Hi-Bred Internatl, P.O. Box 1004, Johnston, IA USA; 515-270-3353; 515-270-4312 (fax); stephen.smith@pioneer.com 
Smith, LG; Biology Dept 0116, U. C. San Diego, 9500 Gilman Drive, La Jolla, CA USA; 858-822-2531/2558; 858-534-7108 (fax); lsmith@biomail.ucsd.edu 

Smith, M; Kansas State University, 4024 Throckmorton Hall, Manhattan, KS USA; 785-532-2328; ssmith@plantpath.ksu.edu 



60 
 

Smith, ME; Cornell Univ, 252 Emerson Hall, Dept of Plant Breeding, Ithaca, NY USA; 607-255-6683 (fax); 607-255-1654; mes25@cornell.edu 
Smith, OS; Pioneer Hi-Bred International, 7300 NW 62nd Ave., P.O. Box 1004, Johnston, IA USA; 515-270-3539; 515-270-4312 (fax); howie.smith@pioneer.com 
Smith, S; HCR 67, PO Box 20, Soutland, MO USA; 573-765-5149 

Snape, JW; JI Centre, Norwich Research Park, Colney Lane, Norwich NR4 7UH, UNITED KINGDOM; 44-1603-450000; 44-1603-4502241 (fax); john.snape@bbsrc.ac.uk 
Sobral, BWS; Bioinformatics Institute, Virginia Tech, Fralin Biotechnology Center, West Campus Drive, Blacksburg, VA USA; 540-231-9808; 540-231-9882 (fax); 

oneill@vbi.vt.edu 
Soderlund, CA; Plant Science Department, 303 Forbes Building, University of Arizona, Tucson, AZ USA; (520) 626-9600; (520) 626-4272 (fax); cari@genome.arizona.edu 

Sokolov, VA; Institute of Cytology and Genetics, Russian Academy of Sciences, Lavrentjev str., 10, Novosibirsk 630090, RUSSIA; 383-2-33-34-71; 383-2-33-12-78 (fax) 
Somers, DA; Dept Agron & Plant Genet, University of Minnesota, 1991 Upper Buford Cir., Saint Paul, MN USA; 612-625-1268 (fax); 612-625-5769; 

somers@biosci.cbs.umn.edu 
Somerville, C; Plant Biology Dept, Carnegie Institution, 290 Panama St, Stanford, CA USA; 650-325-6857 (fax); 650-325-1521x203; crs@andrew.stanford.edu 

Song, R; School of Life Sciences, Shanghai University, 99 Shangda Road, Shanghai, CHINA; 86-021-66135163 (phone); rentaosong@staff.shu.edu.cn 
Song, X; China National Rice Research Institute, 171 Tiyuchang Road, Hangzhou 310006, CHINA 
Song, Y; Life Science College, Wuhan University, Wuhan 430072 P.R.O., CHINA; 7813833 (fax); (027)7822712-4505 
Sorrels, M; Dept. of Plant Breeding & Biometry, Cornell University, Ithaca, NY USA; 607 255 1665; 607 255 6683 (fax); mes12@cornell.edu 

Sowinski, S; 1 Innovation Way, Delaware Technology Park Suite #200, Newark, DE USA; (302)631-2661; Stephen.G.Sowinski@usa.dupont.com 
Spangler, R; Harvard Univ Herbaria, 22 Divinity Ave, Cambridge, MA USA; 617-495-9484 (fax); 617-496-1566 
Special Collections; 52 Ellis Library, University of Missouri, Columbia, MO USA; 573-882-0076 
Springer, N; Dept Plant Biology, 250 Biosciences Center, 1445 Gortner Ave, Saint Paul, MN USA; springer@umn.edu 

Springer, P; Univ of California, Dept Bot and Plant Sci, Riverside, CA USA; 909-787-5785/4549; 909-787-4437 (fax); patricia.springer@ucr.edu 
St. Clair, G; Pioneer Hi-Bred Internat Inc, Trait & Technology Dept, 7300 NW 62nd Ave, PO Box 1004, Johnston, IA USA 
Stack, S; Department of Biology, Colorado State University, Fort Collins, CO USA; 970-491-6802; 970-491-0649 (fax); sstack@lamar.colostate.edu 
Staebell, MS; Pioneer Hi-Bred Internat Inc, 7300 NW 62nd Ave, PO Box 1004, Johnston, IA USA; 515-253-2148; 515-254-2619 (fax) 

Staiger, C; Dept. of Biological Sciences, Purdue University, 321A Hansen Bldg., West Lafayette, IN USA; 765-496-1496 (fax); 765-496-1769; 
CSTAIGER@BILBO.BIO.PURDUE.EDU 

Stam, M; SILS, University of Amsterdam, Kruislaan 318, Amsterdam, THE NETHERLANDS; mstam@science.uva.nl 
Stapleton, AE; Dept Biological Sciences, Univ North Carolina Wilmington, 601 South College Road, Wilmington, NC USA; (910) 962-7267; (910) 962-4066 (fax); 

stapletona@uncwil.edu 
Start, MA; Syngenta, 317 330th St, Stanton, MN USA; 507-663-7656; 507-645-7519 (fax); maryann.start@syngenta.com 
Start, W; DeKalb Genetics, 62 Maritime Drive, Mystic, CT USA; 860-572-5223; 860-572-5240 (fax) 
Stec, A; University of Minnesota, Department of Agronomy and Plant Genetics, 1991 Upper Buford Circle, Saint Paul, MN USA; 612-625-1208 (phone); stecx002@umn.edu 

Steenbock Memorial Library; University of Wisconsin, 550 Babcock Drive, Madison, WI USA; 608-263-2047; quigley@library.wisc.edu 
Steffensen, DM; 506 Morrill Hall, Cell Biol, 505 S. Goodwin Ave, University of Illinois, Urbana, IL USA; 217-333-3087; 217-244-1648 (fax); steffnsn@uiuc.edu 
Stein, L; Cold Spring Harbor Lab, 1 Bungtown Road, Cold Spring Harbor, NY USA; 516 367 8380; 516 367 8389 (fax); lstein@cshl.org 
Stein, N; Inst Plant Genet Crop Plant Res, Department Genbank, AG MOM, Correnstr. 3, D-06466 Gatersleben, GERMANY; +49-39482-5522; +49-39482-5595 (fax) 

Stern, DB; Boyce Thompson Inst. Plant Res. Inc., Tower Road, Ithaca, NY USA; (607)254-1306; (607)254-1242 (fax); ds28@cornell.edu 
Steward, N; Laboratory of Plant Molecular Breeding, Nara Institute of Science and Technology, 8916-5 Takayama-cho, Ikoma-shi, Nara, JAPAN 
Stinard, P; USDA/ARS, S123 Turner Hall, 1102 S. Goodwin Ave., Urbana, IL USA; (217)333-6631; (217)333-6064 (fax); pstinard@uiuc.edu 
Stone, B; Univ Missouri, Agronomy, 1-87 Agriculture, Columbia, MO USA; 573-882-1469 (fax); 573-882-6320 

Stuber, CW; Dept of Genetics, North Carolina State Univ  Box 7614, 3513 Gardner Hall, Raleigh, NC USA; 919-515-5834; 919-515-3355 (fax); cstuber@ncsu.edu 
Styles, ED; Biology, Univ of Victoria, PO Box 3020, Victoria BC V8W 3N5, CANADA; 250-477-4337; styles@uvic.ca 
Subbaiah, C; Monsanto Chesterfield,, Mail Zone AA3I,, 700 Chesterfield Village Parkway, Chesterfield, MO USA; 636-737-6390; 636-737-6759 (fax); 

schalivendra@hotmail.com 

Sullivan, H; Pioneer Hi-Bred Internatl, 7300 NW 62nd Ave, Box 1004, Johnston, IA USA; 512-270-4369; 515-253-3367 (fax); hillary.sullivan@pioneer.com 
Sullivan, S; Garst Seed Co., PO Box 8, Kunia, HI USA; 808-688-1479 (fax); 808-688-1477 
Sullivan, TD; Pediatrics Department, Clinical Science Center H4/444, 600 Highland Ave., University of Wisconsin, Madison, WI USA; tdsulliv@wisc.edu 
Sun, C-R; Fudan University, Dept. of Biochem., Handan Road 220, Shanghai 200433, CHINA 

Sundaresan, V; Univ of California, LSA 1002, One Shields Ave, Davis, CA USA; 530-752-5410 (fax); 530-754-9677; sundar@ucdavis.edu 
Sundberg, MD; Div Biol Sciences, Emporia State Univ, 1200 Commercial St, Emporia, KS USA; 316-341-5605; 316-341-6055 (fax); sundberm@esumail.emporia.edu 
Sung, TM; Dept of Agronomy, Beijing Agric Univ, 912 Research Building, Beijing 100094, CHINA; 86-010-62891851; 010-62891055 (fax) 
Suprasanna, P; Plant Biotechnology Division, Bhabha Atomic Research Centre, Trombay, Bombay 400 085, INDIA; 91-22-556-3060x2571/3276; 91-22-556-0750 (fax) 

Suresh, J; Dept. of Agronomy, 513 Borlaug Hall, 1991 Buford Cr., Saint Paul, MN USA; (612)625-1208 
Surridge, C; MacMillan Publishers, Porters South, 4-6 Crinan St, N19XW London, UNITED KINGDOM; 44-020-7843-4566; 44-020-7843-4596 (fax); c.surridge@nature.com 
Suttie, J; CIBA, PO Box 12257, 3054 Cornwallis Rd, Research Triangle Park, NC USA 
Suzuki, M; 2234 Fifield Hall, Hort Sci Dept, Univ Florida, Gainesville, FL USA; 352-392-1928; 352-392-6479 (fax); msuzuki@mail.ifas.ufl.edu 

Sveriges lan bibliotek; Ultunabiblioteket, Forvarvssektionen/Per, Box 7071, S-750 07 Uppsala, SWEDEN; 46 18 67 1090; 46 18 67 2853 (fax) 
Swiecicki, W; Polish Academy of Sciences, Institute of Plant Genetics, ul. Strzeszynska 34, 60-479 Poznan, POLAND; 48-61-8233-511; 48-61-8233-671 (fax); 

wswi@igr.poznan.pl 
Sylvester, A; Department of Botany, 3165, 1000 East University Ave., University of Wyoming, Laramie, WY USA; 307-766-6378 (phone); 307-766-2851 (fax); 

annesyl@uwyo.edu 
Szalma, S; 2523 Gardner Hall, NC State University, Raleigh, NC USA; (919) 513-1475 (phone); steve@szalma.com 
Szick, K; Bot Plant Sci, UC Riverside, Riverside, CA USA 
Tadmor, Y; Agricultural Research Organization,, Volcani Center,, P.O.B. 6, Bet-Dagan, ISRAEL; +972-4-9539548; +972-4-9836936 (fax) 

Tagliani, L; Pioneer Hi-Bred Internat Inc, PO Box 1004, Johnston, IA USA; 515-270-4188; 515-270-3367 (fax) 
Taguchi-Shiobara, F; Dept of Biochemistry, National Inst Agrobiol Sci, Tsukuba, Ibaraki 305-8602, JAPAN; 81-298-38-8388; 81-298-38-8397 (fax); fstagu@affrc.go.jp 
Taillardat, A; SES Seeds, Mulsans, 41500, Loire-et-cher 41, FRANCE 
Tan, C C(Jia Zheng); Fudan University, Inst. of Genet., Shanghai 20043, CHINA 

Tan, Y; Botany Dept, The University of HongKong, Pokfulam Road, HongKong, CHINA 
Tanurdzic, M; Purdue Univ, HANS311, West Lafayette, IN USA; 765-496-1496 (fax); 765-496-1496; milos@purdue.edu 
Tao, Q; 320 Yue-Yang Road, Shanghai 200031, CHINA; 86-21-4374430; 86-21-4378357 (fax) 
Taramino, G; Depart Genet Biol Microrg, Univ of Milan, Via Celoria 26, I-20133 Milano, ITALY 

Tascilar, D; bo Osman Cad. S8mer Mah.59. Sok. Cile Ap. No:7/5 Seyhan, Adana, TURKEY; 903514500; 903514818; deryaayar@may.com.tr 



61 
 

Tatout, C; Biogemma, 24 Avenue des Landais, Aubiere 63170, FRANCE; 33-4-73-42-79-73; 33-4-73-42-79-81 (fax); christophe.tatout@biogemma.com 
Tausta, SL; Dept of MB&B, 205 Hall-Atwater Labs/Lawn Ave, Wesleyan Univ, Middletown, CT USA; 860-685-3373 
Taylor, BH; Dept of Biology, Texas A&M Univ, College Station, TX USA; 979-845-7754; 979-845-2891 (fax) 

Taylor, LP; Genetics & Cell Biology, 301 Science Hall, Washington State University, Pullman, WA USA; 509-335-3612; 509-335-8690 (fax); ltaylor@wsu.edu 
Taylor, WC; CSIRO, Division of Plant Industry, G.P.O. Box 1600, Canberra ACT 2601, AUSTRALIA; (61-6)246-5223; (61-6)246-5000 (fax) 
Techen, N; Univ Hamburg, Inst Allgemeine Botanik, Ohnhorststrasse 18, D-22609 Hamburg, GERMANY; 49 40 822 82382; 49 40 822 82503 (fax) 
Technical Serv/Serials; Science Library, University of California Riverside, PO Box 5900, Riverside, CA USA 

Tenbarge, FL; Cerestar USA, 1100 Indianapolis Blvd, Hammond, IN USA; 219-473-2267; 219-473-6607 (fax) 
Tenborg, R; Pioneer Hi-Bred Intl, Inc, 733 NW 62nd Ave, Johnston, IA USA; 515-270-5951; 515-253-2149 (fax) 
The Book House; 216 W. Chicago St., CADS2785377, PO999911015, Box S/O, Jonesville, MI USA; 517-849-2117; 517-849-4060 (fax); bhso@thebookhouse.com 
Theodoris, G; Plant Biol Dept, 111 Koshland Hall, Univ California, Berkeley, CA USA; 510-642-7085; 510-642-4995 (fax); gtheo@nature.berkeley.edu 

Thomas Cooper Library; Serial Acquisitions-STO, 1ABM1638, Univ of South Carolina, Columbia, SC USA; 803-777-3850; 803-777-6871 (fax); hallj@gwm.sc.edu 
Thomas, B; MCB 1 Shields Ave, Univ California, Davis, CA USA; 530-752-0269; 530-752-1185 (fax) 
Thomas, HT; IGER Cell Biology Dept, Plas Gogerddan, Aberystwyth, Dyfed SY23 3EB,   WALES; sid.thomas@bbsrc.ac.uk 
Thomas, S; Natl Renewable Energy Lab, 1617 Cole Blvd, Golden, CO USA; 303-384-7752 (fax); 303-384-7775; steven_thomas@nrel.gov 

Thompson, RD; INRA-URGAP Legume Unit, BP 86510, 21065 DIJON, FRANCE; 33-380-693-141; 33-380-693-263 (fax); thompson@epoisses.inra.fr 
Thompson, T; Pioneer Hi-Bred Internatl, 7300 NW 62nd Ave, Dock B Building 33, Johnston, IA USA; 515-270-4305; 515-270-3444 (fax); teresa.thompson@pioneer.com 
Thompson, WF; North Carolina State Univ, PO Box 7612, Raleigh, NC USA; 919-515-3436 (fax); 919-515-7164; WFTB@ncsu.edu 
Thornsberry, J; Dept of Biology, Northwest Missouri State University, Maryville, MO USA; 660-562-1812 (phone); jthorns@mail.nwmissouri.edu 

Thornton, K; Pioneer Hi-Bred Intl, 7300 NW 62nd Ave, PO Box 1004, Johnston, IA USA; 515-270-3367 (fax); 515-270-5953; kay.thornton@pioneer.com 
Tierney, ML; Marsh Life Sciences Bldg., University of Vermont, Burlington, VT USA; 802-656-0434; mtierney@moose.uvm.edu 
Tiffany, D; Corn Research, Pioneer Hi-Bred, Int., Rt. 8, Box 113A, Mankato, MN USA; (507)625-3252; (507)625-6446 (fax); doug.tiffany@pioneer.com 
Tikhonov, AP; CuraGen Corporation, 555 Long Wharf Drive, 13th Fl., New Haven, CT USA; 203-401-3351 (fax); 203-974-6330; atik1@yahoo.com. 

Till, B; Fred Hutchinson Cancer Res Ctr, 1100 Fairview Ave, N. A1-162, Seattle, WA USA; 206-685-1949; 206-685-1728 (fax); btill@fhcrc.org 
Till, S; Pioneer Hi-Bred Intl, 7300 NW 62nd Ave, PO Box 552, Johnston, IA USA; 515-270-3367 (fax); 515-270-5951; sarah.till@pioneer.com 
Timmermans, M; Cold Spring Harbor Lab, 1 Bungtown Rd, Cold Spring Harbor, NY USA; 516-367-8835/6818; 516-367-8369 (fax); timmerma@cshl.edu 
Ting, Y; Biology, Boston College, Chestnut Hill 67, Boston, MA USA; 617-552-2011 (fax); 617-552-2736; tingy@bc.edu 

Tingey, SV; Du Pont Crop Genetics, P.O. Box 80353, Wilmington, DE USA; 302-631-2602; scott.v.tingey@pioneer.com 
Tiwari, KR; Pioneer Hi-Bred International, Inc., 2300 Industrial Park Rd., NE, Cairo, GA USA; (229) 378 8240 Ext. 12 (phone); khusi.tiwari@pioneer.com  
Tochtrop, C; Magruder Hall, Truman State Univ, Kirksville, MO USA; 660-785-4083; 660-785-4045 (fax) 
Tomas, A; Pioneer Hi-Bred International, 7300 NW 62d Ave, PO Box 1004, Johnston, IA USA; 515-253-2116; 515-253-2149 (fax) 

Tomes, DT; Agronomic Traits Gene Expression, Box 552, Johnston, IA USA; 515-270-3746; 515-334-4778 (fax); dwight.tomes@pioneer.com 
Tomkins, JP; Clemson Univ Genom Inst, Room 100 Jordan Hall, Clemson, SC USA; 864-656-6419/6422; 864-656-3443 (fax); jtmkns@clemson.edu 
Tonelli, C; University of Milan, Dept. of Genetics & Microbiology, Via Celoria 26, Milano 20133, ITALY; 39-02-26605210; 39-02-2664551 (fax); chiara.tonelli@unimi.it 
Topp, CN; 4608 Miller Plant Sciences Building, The University of Georgia, Athens, GA USA; 706-542-1010 (phone); ctopp@plantbio.uga.edu 

Torrecillas, MG; Dept Prod Animal Fac Cienc Agr, Ruta 4, Km2 (1836), Llavallol, ARGENTINA; 54 11 4282 6263 
Tracy, WF; Department of Agronomy, 1575 Linden Drive, University of Wisconsin, Madison, WI USA; 608-262-5217 (fax); 608-262-2587; wftracy@facstaff.wisc.edu 
Tremaine, M; Monsanto/Agracetus, Agracetus Campus, 8520 University Green, Middleton, WI USA; 608-836-9710 (fax); 608-821-3446; mary.t.tremaine@monsanto.com 
Trimnell, M; 7301 NW 62nd Ave, Pioneer Hi-Bred International, PO Box 85, Johnston, IA USA; 515-270-3297; 515-270-3667 (fax); mary.trimnell@pioneer.com 

Troyer, AF; Corn Breeder, 611 Joanne Ln, DeKalb, IL USA; 630-801-2345 (fax); 815-758-4375; atroyer@uiuc.edu 
Tsai, CY; Dept Bot, Natl Taiwan Univ, Taipei 10764, TAIWAN 
Tsanev, V; D. Kostoff Inst Genetics, Bulgarian Acad Sci, 1113 Sofia, BULGARIA 
Tsiantis, M; Univ Oxford, Dept Plant Sci, South Parks Rd, Oxford OX1 3RB, UNITED KINGDOM; 44-1865-275074 (fax); miltos.tsiantis@plant-sciences.ox.ac.uk 

Tu, Z; Guangdong Acad. of Agric. Sciences, Rice Research Institute, Wushan, Guangzhou, Guangdong 510640, CHINA 
Tuberosa, R; Universita di Bologna, Dipartimento di Agronomia, Via Filippo Re, 6-8, Bologna I-40126, ITALY; tuberosa@agrsci.unibo.it 
Tuerck, J; Advanced Technol (cambridge) Ltd, 210 Science Park, Cambridge CB4 0WA, UNITED KINGDOM; 44-1223-420 284; 44-1223-423 448 (fax) 
Tuttle, A; CIBA-Geigy Corp, PO Box 12257, Research Triangle Park, NC USA 

Tyers, R; Plant Biol Dept, 111 Koshland Hall, UC Berkeley, Berkeley, CA USA; 510-642-7948; 510-642-4995 (fax); tyersome@nature.berkeley.edu 
Tyrnov, VS; Genetics Dept, 83 Astrakhanskaya Str, Saratov State University, Saratov 410026, RUSSIA; (845-2)240446 (fax) 
Uhr, DV; Northrup King Co., 340 Southside Drive, Henderson, KY USA; (502)827-5787; (502)827-5703 (fax) 
Ujiie, K; HOKUREN Naganuma Res. Stn., Minami-2, Higashi-9, Naganuma-Cho, Yuubari-Gun, Hokkaido 069-1316, JAPAN; 01238-8-3330; 01238-8-3200 (fax) 

Ulrich, JF; Cargill, 2600 W. Galena Blvd, Aurora, IL USA; 630-801-2345 (fax); 630-801-2324 
Ulrich, V; P.O. Box 451, Morgantown, WV USA; 304-292-5262 
Unger-Wallace, E; Pioneer Hi-Bred Internatl, 7300 NW 62nd Ave, Box 1004, Johnston, IA USA; 515-270-3437; 515-270-3367 (fax); erica.unger-wallace@pioneer.com 
Univ Georgia Libraries; Acquisitions Dept, Serials Section, Athens, GA USA 

Universitat Hamburg; Institut Allgemeine Botanik, Bibliothek, Ohnhorststrasse 18, D-22609 Hamburg, GERMANY; (0049)40-428-16-256; 0049-40-428-16 (fax) 
University of Missouri-Columbia; 52 Ellis Library - Serials, 1020 Lowry St., Columbia, MO USA; 573-884-5243 (fax); 573-882-9159 
USDA Nat Agric Library; Current Serial Records - CSR Room 002, 10301 Baltimore Blvd, Beltsville, MD USA 
Valdez, V; Lehman College CUNY, Biology Dept c/o Elli Wurtzel, 250 Bedford Park Blvd West, Bronx, NY USA 

Valdivia, E; Penn State University, 208 Mueller Lab, Depts of Biology/Plant Physiology, University Park, PA USA; 814-865-3752; 814-865-9131; ERV105@psu.edu 
Valentin, H; Monsanto, 700 Chesterfield Parkway North, Saint Louis, MO USA; 314-737-6478; 314-737-6759 (fax); henry.e.valentin@monsanto.com 
Vales, MI; 107 Crop Sci Bldg, Univ Oregon, Corvallis, OR USA; 541-737-1589 (fax); 541-737-3539; isabel.vales@orst.edu 
Vallejos, E; University of Florida, 1143 Fifield Hall, Gainesville, FL USA; 352-392-1928; 352-392-6479 (fax) 

Vallejos, RH; CEFOBI, Univ Nac de Rosario, Suipacha 531, 2000 Rosario, ARGENTINA; 54-41-371955; 54-41-370044 (fax) 
Van Deynze, AE; Seed Biotechnology Center, University of California, One Shields Avenue, Davis, CA USA; (530) 754-6444; (530) 754-7222 (fax); 

avandeynze@ucdavis.edu 
van Eldik, G; Bayer CropScience N.V., Bioscience, Jozef Plateaustraat 22, B-9000 Gent, BELGIUM; 32 (9) 2358416; 32 (9) 2240694 (fax); 

gerben.vaneldik@bayercropscience.com 
van Haaren, M; Keygene NV, Argo Business Park, Wageningen 6700 AE, NETHERLANDS; 31.317.424121; 31.317.424939 (fax); Mark.Van-Haaren@KEYGENE.com 
Van Heeckeren, W; Inst Molec Biol, Univ of Oregon, Eugene, OR USA 
Van Montagu, M; Lab Genetics, K L Ledeganckstr 35, B-9000 Gent, BELGIUM; 32-9-264.51.70; 32-9-264.53.49 (fax); mamon@gengenp.rug.ac.be 

van Nocker, S; Dept Horticulture, 390 Plant Soil Sci Bldg, Michigan State Univ, East Lansing, MI USA; 517-432-7133/7134; 517-432-3490 (fax); vannocke@pilot.msu.edu 



62 
 

Van Schaik, N; Dept Genetics/U Witwatersrand, PO Wits 2050, SOUTH AFRICA; (011) 716-2125; 27-11-403-1733 (fax) 
van Staden, D; Research Centre for Plant Growth and Development, School of Botany and Zoology, University of Natal Pietermaritzburg, Private Bag X01, Scottsville, South 

Africa; 27 0 33 4171208 (fax); 27 0 33 4131131; vanstadenj@nu.ac.za  

van Wijk, R; KEYGENE N.V, P.O. Box 216, 6700 AE Wageningen, NETHERLANDS; Tel. (+31) 317 46 68 66; Fax. (+31) 317 42 49 39 
Vandenhirtz, J; LemnaTec, 18 Schumanstr., Wuerselen, Germany; +49 (0)2405 4126-12; +49 (0)2405 4126-26 (FAX); joerg@lemnatec.de 
Vanderslice, OL; Vanderslice Enterprises, Lake Viking, 106 Mooney Drive, Gallatin, MO USA; 660-663-2946 
Vantoai, TT; USDA-ARS-MWA, 590 Woody Hayes Dr, Columbus, OH USA; 614-292-9448 (fax); 614-292-9806; vantoai.1@osu.edu 

Varagona, MJ; Monsanto Co., O2B, 800 N. Lindbergh Blvd., Saint Louis, MO USA; 314-694-2007; 314-694-7729 (fax); RITA.J.VARAGONA@Monsanto.com 
Vasil, IK; Laboratory of Plant Cell & Molecular Biol, 1143 Fifield Hall, University of Florida, Gainesville, FL USA; 352-392-1193; 352-392-9366 (fax); ivasil@ufl.edu 
Vaske, DA; Pioneer Hi-Bred Intl, 7300 NW 62nd Ave, Johnston, IA USA; 515-270-3367 (fax); 515-334-4640 
Vaudin, M; Monsanto Company, Mail Zone N3SA, 800 North Lindbergh Boulevard, Saint Louis, MO USA; 314-694-3866; 314 694 7826 (fax); mark.vaudin@monsanto.com 

Vazquez-Ramos, JM; UNAM, Facultad de Quimica Edificio B, Ciudad Universitaria, Mexico City 04510, DF, MEXICO; jorman@servidor.dgsca.unam.mx 
Vega, CRC; ITUZAINGO 5497 DPTO 4, MAR DEL PLATA 7600, ARGENTINA; 0223-4736146; clavega@mdp.edu.ar 
Veillet, S; Cargill, Lab Biotech Veg, PO Box 17, Centre de Boissay, Etavipes, FRANCE; 332-3790 4126 
Veit, B; Dept Biol and Biotech, Massey Univ, Private Bag 11222, Palmerston North, NEW ZEALAND; B.Veit@massey.ac.nz 

Veldboom, L; PO Box 839, Holden's Foundation Seeds, L.L.C., Williamsburg, IA USA; 319-668-1100; 319-668-2453 (fax) 
Verde, LA; Iowa State Univ, 1010 Agronomy Hall, Ames, IA USA; 515-294-3163 (fax); 515-294-5755 
Vergne, P; RCAP, ENS-Lyon, 46 Allee d'Italie, 69364 Lyon cedex 07, FRANCE; 33/72-72-86-08; 33/72 72 86 00 (fax); Philippe.Vergne@ens-lyon.fr 
Vermerris, W; Depts Agronomy Agr & Biol Eng, 1150 Lilly Hall, Purdue University, West Lafayette, IN USA; 765-496-2645; 765-496-2926 (fax); vermerris@purdue.edu 

Vernadsky Sci Library; P.O. Box 830673, Birmingham, AL USA 
Viccini, LF; Dept Biol, Univ Fed Juiz de Fora, Campus Universitario, 36036-330 Juiz de Fora-MG, BRAZIL; 032-231-1998 (fax) 
Vidakovic, M; Maize Research Institute, Slobodana Bajica 1, 11080 Zemun, Belgrade, YUGOSLAVIA; 381-11-617434; 381-11-197890 (fax) 
Vielle-Calzada, JP; Lab Reprod Devel & Apomixis, CINVESTAV - Plant Biotech, Km 9.6 Libramiento Norte CP 36500, Carraterra Irapuato-Leon GTO, MEXICO; (52-462) 623 

96 34 (phone); (52-462) 623 96 00 (phone); (52-462) 624 58 49 (fax); vielle@ira.cinvestav.mx 
Vincent, PLD; Curtis Hall, University of Missouri, Columbia, MO USA; 573-884-7850 (fax); 573-882-2674; leszek@missouri.edu 
Violic, AD; Vital Apoquindo 180, Santiago (Las Condes), CHILE; (562)229-0685; (562)735-5892 (fax) 
Viorica, U; Agricultural Research Station, cod 1100, Sos. Balcesti, Nr. 14, Simnic - Craiova, ROMANIA; simnic36@hotmail.com 

Viotti, A; Ist Biol Biotecn Agraria, Via Bassini 15, 20133 Milano, ITALY; 39 02 23699437/9442; 39 02 23699411 (fax); viotti@ibba.cnr.it 
Vivek, BS; CIMMYT, Lisboa 27, Apdo. Postal 6-641, Mexico 06600 D.F., MEXICO; 52 595 551 58 
Vladova, R; D. Kostoff Inst Genetics, Bulgarian Acad Sci, 1113 Sofia, BULGARIA 
Vliegenthart, A; Keygene NV, PO Box 216, 6700 AE Wageningen, NETHERLANDS; 31 317 42 4939 (fax); 31 317 46 6866 

Vodkin, LO; 384 ERML, Dept Crop Sci, Univ Illinois, 1201 W. Gregory, Urbana, IL USA; 217-244-6147; 217-333-9817 (fax); l-vodkin@uiuc.edu 
Voelker, R; Inst Molec Biol, Univ of Oregon, Eugene, OR USA 
Vogel, JM; Dupont Co., PO Box 80402, Wilmington, DE USA; 302-695-6947; 302-695-7361 (fax); julie.m.vogel@usa.dupont.com 
Vollbrecht, E; Department of Genetics, Development & Cell Biology, 2206 Molecular Biology Building, Iowa State University, Ames, IA USA; 515-294-6755 (phone); 

vollbrec@iastate.edu 
Von Wettstein, D; Dept Crop Soil Sci, Genet Cell Biol, Washington State Univ, Pullman, WA USA; 509-335-3635; 509-335-8674 (fax); diter@wsu.edu 
Voytas, D; Dept. of Botany, Iowa State University, Ames, IA USA; voytas@iastate.edu 
Vroh Bi, I; Institute for Genomic Diversity, Cornell University, 175 Biotechnology Bldg, Ithaca, NY USA; 607 255 138; biv2@cornell.edu 

Vuylsteke, M; Aventis CropScience N.V., Breeding & Product Devel Sta, Nazarethsesteenweg 77, B-9800 Astene (Dienze), BELGIUM; 32 (0) 9 381 84 59; 32 (0) 9 380 16 62 
(fax) 

Wageningen Agric Univ; Bibliotheek, 48284, Postbus 9100, 6700 HA Wageningen, NETHERLANDS 
Wageningen Agric Univ; Bibliotheek, 96740, Postbus 9100, 6700 HA Wageningen, NETHERLANDS 

Waines, JG; Dept of Botany/Plant Sciences, University of California, Riverside, CA USA; 909-787-3706; 909-787-4437 (fax) 
Walbot, V; Dept Biol Sci, 385 Serra Mall, Stanford Univ, Stanford, CA USA; 650-725-8221 (fax); 650-723-2227; walbot@stanford.edu 
Walden, DB; Dept of Plant Sciences, Univ of Western Ontario, London N6A 5B7, CANADA; 519-661-3103; 519-661-3935 (fax); dwalden@julian.uwo.ca 
Walker, EL; Biology Dept, Morrill Science Center, Univ of Mass, Amherst, Amherst, MA USA; 413-545-0861; 413-545-3243 (fax); ewalker@bio.umass.edu 

Walker, J; Biol Sci, 308 Tucker Hall, Univ of Missouri, Columbia, MO USA; 573-882-3583; 573-882-0123 (fax); walkerj@missouri.edu 
Walker, NS; Institute of Molecular Biology, University of Oregon, Eugene, OR USA; 541-744-6273 (phone); nigel@molbio.uoregon.edu 
Walsh, J; Plant Biology Dept, 111 Koshland Hall, UC Berkeley, Berkeley, CA USA; 510-642-8058; 510-642-4995 (fax); justice@nature.berkeley.edu 
Walton, J; DOE Plant Research Lab, Michigan State University, East Lansing, MI USA; 517-353-4885; 517-353-9168 (fax); walton@msu.edu 

Walton, M; LInkage Genetics, 2411 South 1070 West; Suite B, Salt Lake City, UT USA; 435-975-1188; 435-975-1244 (fax) 
Wan, Y; Monsanto Agricultural Group, 700 N Chesterfield Pkwy - GG4H, Saint Louis, MO USA; 314-537-6734 
Wang, AS; Novartis Seeds Inc, 317 330th Street, Stanton, MN USA; 507-663-7658; 507-645-7519 (fax); andy.wang@syngenta.com 
Wang, B-B; Iowa State Univ, 2128 Molec Biol Bldg, Ames, IA USA; 515-294-0345 (fax); 515-294-3136; icewater@iastate.edu 

Wang, BC; Academia Sinica, Institute of Genetics, Beijing 100101, CHINA; 8610-64870491; 8610-64873428 (fax) 
Wang, F; Dalian Inst Biotechnology, Liaoning Acad Agricultural Sci, Lingshui Road, Dalian, Liaoning  116023, CHINA 
Wang, G; State Key Lab for Agrobiotechnology, China Agricultural University, Yuanmingyuan Xilu 2, Haidian, Beijing CHINA; 86-10-62732012; gywang@cau.edu.cn 
Wang, HY; Pioneer Hi-Bred Intl, 7300 NW 62nd Ave, PO Box 1004, Johnston, IA USA; 515-254-2775 (phone); 515-254-2619 (fax); wangh@phibred.com 

Wang, L; Dow AgroSciences, 9330 Zionsville Rd, Indianapolis, IN USA; 317-337-5915; 317-337-5989 (fax); llwang@dow.com 
Wang, Q; National Natural Science Foundation, Dept. of Life Science, Beijing 100083, CHINA 
Wang, R; Syngenta Agric Discovery Inst, 3115 Merryfield Row, San Diego, CA USA; 858-812-1097 (fax); 858-812-1021; ronglin.wang@syngenta.com 
Wang, RC; University of California, Department of Molecular and Cell Biology, 345 LSA, 3200, Berkeley, CA USA; 510-643-8277 (phone); 510-643-6791 (fax); 

rachelcjw@berkeley.edu 
Wang, WC; Novartis, 3054 Cornwallis Rd, Research Triangle Park, NC USA; 919-541-8580; 919-541-8585 (fax); wen.wang@syngenta.com 
Wang, X; RNA Dynamics, Novartis Agr Discovery Inst, 3115 Merryfield Row, Suite 100, San Diego, CA USA; (858) 812-1053; (858) 812-1097 (fax); 

xun.wang@syngenta.com 

Wang, X; 303 Forbes Hall, Univ Arizona, Tucson, AZ USA; 520-621-9154; 520-621-3692 (fax) 
Wang, Y; 2288 Molecular Biology Bldg, Iowa State Univ, Ames, IA USA; 515-294-2922; 515-294-0345 (fax); ybwang@iastate.edu 
Wang, YH; Academia Sinica, Inst. of Cell Biol., 320 Yo-Yang Road, Shanghai 200031, CHINA 
Wang, Z; Corn Genetics & Breeding Res Lab, Shandong Agricultural Univ, Taian, Shandong 271018, CHINA; (0538)8242657-8402; (0538)8221652 (fax) 

Wanous, M; Dept of Biology, Augustana College, 2001 S. Summit Ave, Sioux Falls, SD USA; 605-336-4718 (fax); 605-336-4712 



63 
 

Warburton, M; Centro Internacional de Mejoramiento de Maiz y Trigo, APTDO Postal 6-641, 06600 Mexico, D. F, MEXICO; 52-55-5804-7567 (fax); 52 55 5804-2004 x1381 
(phone); M.WARBURTON@CGIAR.ORG 

Wardzala, E; 2801 W Bancroft St, Univ Toledo, Toledo, OH USA; 419-530-1538; 419-530-7737 (fax) 

Ware, D; Cold Spring Harbor Lab, 1 Bungtown Road, Cold Spring Harbor, NY USA; ware@cshl.org 
Warner, T; Novartis Seeds Inc, 317 330th St, Stanton, MN USA 
Warren, JL; Pioneer Hi-Bred Internat Inc, 7250 NW 62nd Ave, PO Box 552, Johnston, IA USA; 515-270-4390; 515-270-4312 (fax); jana.warren@pioneer.com 
Wasserman, BP; Food Science Dept, Rutgers Univ, New Brunswick, NJ USA; 908-932-9611 x220 phone; 908-932-6776 (fax) 

Weaver, S; Quaker Oats Company, 617 West Main St., Barrington, IL USA; 708-304-2166 (fax); 847-304-2050; 847-304-2149 (fax); 847-304-2062 (fax) 
Webb, CA; Dept Plant Pathol, 4024 Throckmorton Plant Sci Ctr, Kansas State Univ, Manhattan, KS USA; 913-532-2328; 913-532-5692 (fax); webbcr@plantpath.pp.ksu.edu 
Weber, D; Illinois State Univ, 4120 Biological Sciences, Normal, IL USA; 309-438-2685; 309-438-3722 (fax); dfweber@ilstu.edu 
Weber, G; Institut fur Pflanzenzuchtung, Universitat Hohenheim, Fruwirthshr. 21, D 70599 Stuttgart, GERMANY; 49 (711)459 2341; 49 (711)459 2343 (fax); weberg@uni-

hohenheim.de 
Weck, EA; 901 College, Northfield, MN USA; 507-663-1244 
Wegary, D; Ethiopian Agric Res Org, PO Box 2003, Addis Ababa, ETHIOPIA; ++251 (7) 650465 (phone); ++251 (7) 650099 (fax); cimmyt-ethiopia@cgiar.org 
Weil, C; Dept. of Agronomy, 1150 Lilly Hall, Purdue University, West Lafayette, IN USA; 765-496-1917; 765-496-2926 (fax); cweil@purdue.edu 

Wen, LY; Univ Florida, P.O. Box 110690, Gainesville, FL USA; 352-392-1928 ext 318; 352-392-6479 (fax); lanying@grove.ufl.edu 
Wen, T; Iowa State University, 2035A Roy J. Carver Co-Laboratory, Ames, IA USA; 515-294-3541; 515-294-5256 (fax); TJWEN@IASTATE.EDU 
Wendel, JF; Department of Botany, Bessey Hall, Iowa State University, Ames, IA USA; 515-294-7172; 515-294-1337 (fax); jfw@iastate.edu 
Wenxiong, L; Fujian Agricultural College, Dept. of Agronomy, Jingshan, Fuzhou, Fujian 350002, CHINA 

Werr, W; Institut fuer Entwicklungsbiologie, Universitaat zu Koeln, Gyrhofstr. 17, 50931 KOELN, GERMANY; 49 221 470 2619; 49 221 470 5164 (fax); w.werr@uni-koeln.de 
Wessler, SR; Department of  Plant Biology, University of Georgia, Athens, GA USA; 706-542-3910 (fax); 706-542-1870; sue@plantbio.uga.edu 
West, D; 253 Mellon Hall, Duquesne Univ, Dept Biol Sci, Pittsburgh, PA USA; 412-396-4356; 412-396-5907 (fax) 
West, DR; Dept Plant and Soil Sci, Univ of Tennessee, Knoxville, TN USA; 423-974-8826; 423-974-7997 (fax); DWEST3@UTK.EDU 

Westhoff, P; Ins. Ent. Mol. Bio. Pflanzen, Heinrich-Heine-Univ Dusseldorf, D-40225 Dusseldorf, GERMANY; 49-211-81-12338; 49-211-81-14871 (fax); West@Uni-
Duesseldorf.de 

Whalen, RH; Dept of Biology, South Dakota State Univ, Brookings, SD USA; 605-688-6677 (fax); 605-688-4553; richard.whalen@sdstate.edu 
White, DG; Crop Sciences, University of Illinois, N425 Turner Hall, MC 046, 1102 S Goodwin Ave., Urbana, IL USA; (217) 333-1093; donwhite@uiuc.edu 

Whitt, S; North Carolina State Univ, 2523 Gardner Hall, Raleigh, NC USA; 919-515-3355 (fax); 919-513-2821; srwhitt@unity.ncsu.edu 
Whitwood, W; Seneca hybrids/SVS, 5271 Flat Street, Hall, NY USA; 716-526-5350 (fax); 716-526-5879 
Wick, S; University of Minnesota, Dept. Plant Biology, 220 BioSciences Center, 1445 Gortner Ave., Saint Paul, MN USA; 612-625-4718; 612-625-1738 (fax); 

swick@biosci.cbs.umn.edu 

Widholm, JM; Crop Sciences, Univ of Illinois, ERML, 1201 W. Gregory, Urbana, IL USA; 217-333-9462; 217-333-4777 (fax); Widholm@UIUC.EDU 
Widstrom, NW; Coastal Plain Exp Sta, PO Box 748, Tifton, GA USA; 912-387-2341; 912-387-2321 (fax); nwidstro@tifton.cpes.peachnet.edu 
Wiedemeier, A; Biol Sci, Tucker Hall, Univ of Missouri, Columbia, MO USA; 573-884-6755; WiedemeierA@missouri.edu 
Wienand, U; Inst. Allge. Bot., Univ Hamburg, Pflanzen, AMP I, Ohnhorststrasse 18, D-22609 Hamburg, GERMANY; (49)40 428 16 501; (49)40 428 16  503 (fax); 

wienand@botanik.uni-hamburg.de 
Wierzba, M; Univ Arizona, 303 Forbes Hall, Tucson, AZ USA; 520-621-9154; wierzba@u.arizona.edu 
Wilkes, HG; Biology De[t, Univ of Mass/Boston, 100 Morrissey Blvd, Boston, MA USA; 617-287-6650 (fax); 617-287-6600 
Willcox, M; CIMMYT, Apartado Postal 6-641, Mexico, D.F. 06600, MEXICO; 52(5)726-9091 ext.1128; 52(5)726-7559 (fax) 

Williams, AJ; Univ California-Riverside, Botany & Plant Sciences Dept, Riverside, CA USA; 909-787-6376; 909-787-4437 (fax) 
Williams, M; DuPont de Nemours & Co Agric Biotech, Stine-Haskell Res Cent 210N/253, 1090 Elkton Rd, Newark, DE USA; 302-366-5102; 302-451-4832 (fax); 

mark.e.williams@usa.dupont.com 
Williams, P; Inst Molec Biol, 1370 Franklin Ave, Univ Oregon, Eugene, OR USA; 541-346-2546; 541-346-5891 (fax); pascale@molbio.uoregon.edu 

Williams, R; Plant Biology Dept, 111 Koshland Hall, UC Berkeley, Berkeley, CA USA 
Williams, RE; PO Box 294, Pittsfield, IL USA; 217-285-2530 
Williams, WP; USDA-ARS-CHPRRU, Box 9555, Miss. State, MS USA; 601-325-8441 (fax); 601-325-2735 
Willman, MR; Pioneer Hi-Bred Intl., 1-385 Kaumualii HWY., P.O. Box 609, Waimea, HI USA; 808-338-8325 (phone); mark.willman@pioneer.com 

Willmot, D; USDA-ARS, 301 Curtis Hall, University of Missouri, Columbia, MO USA; 573-884-9165; 573-884-7850 (fax); WillmotD@missouri.edu 
Wilson, LM; BASF Plant Science, 1207 Welcome Circle, Durham, NC USA; 919-547-2560 (phone); wilsonlm@basf-corp.com 
Wilson, WA; Pioneer Hi-Bred International, Windfall Research Center, Windfall, IN USA; Phone:765-945-8217; william.wilson@pioneer.com 
Wineland, R; Pioneer Hi-Bred Internatl, 7300 NW 62nd Ave, Johnston, IA USA; 515-270-5951; 515-253-2149 (fax); robin.wineland@pioneer.com 

Wing, R; Arizona Genomics Institute, Department of Plant Sciences, University of Arizona, 303 Forbes Building, Tucson, AZ USA; 520.626.9595; 520.621.7186 (fax); 
rwing@Ag.arizona.edu 

Wingen, L; Max-Planck-Inst Zuechtungsf, Abteilung Molek Pflanzengenetik, AG Theissen, Carl-von-Linne-Weg 10, Koeln D-50829, GERMANY; 49-221-5062-121; 
wingen@mpiz-koeln.mpg.de 

Winter-Vann, AM; CIBA Ag Biotech, PO Box 12257, Research Triangle Park, NC USA 
Wise, R; USDA-ARS, 351 Bessey Hall, Dept. Plant Pathology, Iowa State Univ., Ames, IA USA; 515-294-9756; 515-294-9420 (fax); rpwise@iastate.edu 
Wittich, PE; Keygene NV, PO Box 216, 6700 AE Wageningen, NETHERLANDS; 31 317 42 4939 (fax); 31 317 46 6866 
Wolfe, K; Dept. of Genetics, University of Dublin, Trinity College, Dublin 2, IRELAND; 353-1-608-1253; 353-1-679-8558 (fax); khwolfe@tcd.ie 

Woll, K; KWS SAAT AG, Grimsehlstr. 31, 37574 Einbeck, Germany; K.Woll@kws.com 
Wong, AYM; 100 Whitehorn Cres, Toronto, Ontario Canada; awong01@uoguelph.ca 
Wong, JC; Horticulture & Crop Science, Cal Poly, San Luis Obispo, CA USA; 805-756-2279; jcwong@calpoly.edu 
Woo, C; 2667 Parker St, Berkeley, CA USA 

Woodhouse, MRH; Univ of California, Dept Plant and Microbial Biol, 111 Koshland Hall, Berkeley, CA USA; branwen@berkeley.edu 
Woodman, WL; Dept. of Agronomy, Iowa State Univ., Ames, IA USA; 515-294-3635; 515-294-3163 (fax); wlwoodma@iastate.edu 
Woodruff, D; 6366 Cobblerock Lane, Salt Lake City, UT USA; 435-277-5526 
Woody, L; 271 Quail Run, Roswell, GA USA 

Wrobel, R; Dept Veg Crops, University of California-Davis, Davis, CA USA 
Wu, F; Pioneer Hi-Bred Intl, 7300 NW 62nd Ave, PO Box 1004, Johnston, IA USA; 515-270-3367 (fax); 515-270-4369; fan.wu@pioneer.com 
Wu, MS; Rutgers Univ, 190 Frelinghuysen Rd, Piscataway, NJ USA; 732-445-5735 (fax); 732-445-2307; huihua@mbcl.rutgers.edu 
Wu, Y; Inst Biol Chem, Washington State Univ, Pullman, WA USA; 509-335-1047; 509-335-7643 (fax); yujia@wsunix.wsu.edu 

Wu, Y; Pioneer Hi-Bred Internatl, 7250 NW 62nd Ave, Johnston, IA USA; 515-270-5991; 515-334-4778 (fax) 



64 
 

Wuhan University; Biology Library, Luojiashan, Wuhan 430072, CHINA 
Wurtzel, E; Dept Biol Sci, Davis Hall, Lehman College, City Univ New York, Bronx, NY USA; 718-960-8236 (fax); 718-960-4994, -8643; etwlc@cunyvm.cuny.edu 
Xia, YJ; B420 Agronomy Hall, Iowa State Univ, Ames, IA USA 

Xia, ZA; Academia Sinica, Shanghai Inst. of Plant Physiol., 300 Fonglin Road, Shanghai 200433, CHINA 
Xiang, CB; Univ Sci Technol, Hefei, CHINA; ++551 3607332 (phone); xiangcb@ustc.edu.cn 
Xiao, Y; 2288 Molecular Biology Bldg, Iowa State University, Ames, IA USA; 515-294-3277; 515-294-0345 (fax) 
Xie, C; Pioneer Hi-Bred Intl, 7300 NW 62nd Ave, PO Box 1004, Johnston, IA USA; 515-253-2478 (fax); 515-270-3618; chongqing.xie@pioneer.com 

Xie, Y; College of Biology, China Agricultural University, Beijing 100094, CHINA; 86 (10) 62631895; 0086-1-2582332 (fax); daijr@cau.edu.cn 
Xiong, C; China National Rice Research Institute, Ti Yu Chang Road 171, Hangzhou, Zhejiang 310006, CHINA 
Xu, W; Texas A&M Univ, Agric Res and Ext Center, Route 3, Box 219, Lubbock, TX USA; 806-746-6528 (fax); 806-746-6101; we-xu@tamu.edu 
Xu, X; B420 Agronomy Hall, Iowa State Univ, Ames, IA USA 

Xu, Y; Zhejiang Agricultural University, Dept. of Agronomy, Hangzhou, Zhejiang 310029, CHINA 
Xu, Yue; Univ Massachusetts, Biol Dept, Amherst, MA USA 
Xu, Z; Rutgers Univ, Waksman Inst, 190 Frelinghuysen Rd, Piscataway, NJ USA; 732-445-5735 (fax); 732-445-2307; zhennan@waksman.rutgers.edu 
Xu, ZF; Zhongsan Univ., Biotechnology Res. Center, 135 West Xingang Road, Guangzhou, Guangdong 510275, CHINA 

Xu, ZH; Shanghai Inst. of Plant Physiol., 300 Fenglin road, Shanghai 200032, CHINA 
Yaklin, P; Pioneer Hi-Bred Internat Inc, Trait & Technol Devel, 7300 NW 62nd Ave, PO Box 1004, Johnston, IA USA 
Yamada, M; Mina mi-nakazuma 367-13, Tsukuba, 305-0065, JAPAN; yammy@mail1.accsnet.ne.jp 
Yamada, T; Tokyo Inst Technol, Fac Biosci & Biotechnol, Dept Biol Sci, Midori Ku, Yokohama, Kanagawa 226, JAPAN; tyamada@bio.titech.ac.jp 

Yamaguchi, J; Plant Gene Expression Center, USDA-ARS, 800 Buchanan St, Albany, CA USA 
Yamamoto, K; Rice Genome Res Program, STAFF Inst, 446-1, Ippaizuka, Kamiyokoba, Ippaizuka, Tsukuba-shi, Ibaraki-ken 305, JAPAN 
Yamasaki, M; Food Resources Education and Research Center,, Kobe University, 1348 Uzurano, Kasai,, Higoshku, Fukuoka, Hyogo 675-2103 JAPAN; +81-790-49-3124 

(phone); +81-790-49-0343 (fax); yamasakim@tiger.kobe-u.ac.jp 

Yan, X; Waksman Institute, Rutgers Univ, Piscataway, NJ USA; 732-445-5735 (fax); 732-445-2307 
Yandeau, M; Iowa State Univ, 2102 Molecular Biol Bldg, Ames, IA USA; 515-294-6797; 515-294-0453 (fax); myandeau@iastate.edu 
Yang, H; Chinese Academy of Agric. Sciences, Biotech. Research Centre, Beijing 100081, CHINA 
Yang, JS; Fudan University, Institute of Genetics, Shanghai 200433, CHINA 

Yang, M; Univ Toledo, 2801 W Bancroft St, Biol Sci, Toledo, OH USA; 419-530-7737 (fax); 419-530-1538; yangmanli@yahoo.com.cn 
Yang, RC; Fujian Agricultural College, Heterosis Utilization Lab., Chinmen, Fuzhou, Fujian 350002, CHINA 
Yang, X; Monsanto Seeds, 1203A Airport Road, Ames, IA USA; 515-956-3071; 515-232-0255 (fax); LOUIS.X.YANG@stl.monsanto.com 
Yang, Y; South China Agricultural University, Experimental Center, Guangzhou, Guangdong 510642, CHINA 

Yang, YZ; Lehman College, CUNY, Biological Sci, Bronx, NY USA 
Yano, M; Rice Genome Research Program, Nat. Inst. Agrobiol. Resources, 2-1-2, Kannondai, Tsukuba, Ibaraki 305, JAPAN; 81-298-38-7468,2302 (fax); 81-298-38-

7441,2199; myano@abr.affrc.go.jp 
Yao, H; Iowa State Univ, B420 Agronomy, Ames, IA USA; 515-294-1659; 515-294-2299 (fax); yaoho@missouri.edu 

Yasui, H; Plant Breeding Lab, Agriculture Faculty, Kyushu Univ, Higoshi-ku, Fukuoka, JAPAN; 81-92-642-2821; 81-92-642-2822/2804 (fax); hyasui@agr.kyushu-u.ac.jp 
Yasumura, Y; Univ Oxford, Dept Plant Sci, South Parks Rd, 0X1 3RB Oxford, UNITED KINGDOM; 44 1865 275030; yuki.yasumura@queens.ox.ac.uk 
Yatou, O; Lab Rice Genet Resources, Dept Rice Research, Hokuriku Agric Exp Stn, 1-2-1 Inada, Joetsu-shi, Niiga, JAPAN; 81-255-24-8578 (fax); 81-255-26-3304; 

yatou@inada.affrc.go.jp 

Ye, KN; Zhongsan University, Biotechnology Research Centre, Guangzhou 510642, CHINA 
Ye, SY; Shanghai Inst. of Biochem., 320 Yue Yang Road, Shanghai 200031, CHINA 
Yim, Y-S; Univ Missouri, 1-87 Agric Bldg, Columbia, MO USA; 573-882-1469 (fax); 573-882-9228 
Yingling, R; DeKalb Genetics, 62 Maritime Dr, Mystic, CT USA; 860-572-5209; 860-572-5240 (fax) 

Yoder, JI; Dept of Vegetable Crops, Univ of California, Davis, Davis, CA USA; 916-752-1741; 916-752-9659 (fax); JIYODER@UCDAVIS.EDU 
Yong, G; Liaoning Academy of Agric. Sciences, Rice Research Institute, Sujiatun, Shenyang 110101, CHINA 
You, CB; Chinese Academy of Agric. Sciences, IAAE, Dept. of Biotechnology, P.O. Box 5109, Beijing 100094, CHINA 
Young, T; Biochemistry Dept, UC Riverside, Riverside, CA USA; 909-787-4437 (fax); 909-787-3580 

Yu, DQ; Zhongsan(Sun Yat-Sen)University, Biotechnology Research Center, Guangzhou, Guangdong 510275, CHINA 
Yu, HG; Univ Georgia, Botany Dept, 4610 Miller Plant Sci Bldg, Athens, GA USA; 706-542-1805 (fax); 706-542-1010; hgyu@arches.uga.edu 
Yu, J; Dept. Biological Science, Lehman College, 250 Bedford Park Blvd. West, Bronx, NY USA; 212-960-4994; 212-960-8236 (fax) 
Yu, JH; Univ Idaho, Dept Biol Sci, Moscow, ID USA; 208-885-2550; 208-85-7905 (fax) 

Yu, JM; Statistical Methods - QTL/Assoc. Mapping, Institute for Genomic Diversity, Cornell University, Ithaca, NY USA; (607) 255-1809 (phone); (607) 255-6249 (fax); 
jy247@cornell.edu 

Yu, L; China National Rice Research Institute, Library, Tiyuchang Road No. 171, Hangzhou, Zhejiang 310006, CHINA 
Yu, O; Donald Danforth Plant Sci Center, 975 North Warson Rd, Saint Louis, MO USA; 314-587-1441; oyu@danforthcenter.org 

Yuan, Y; Purdue Univ, Biology Hanson Rm 339, West Lafayette, IN USA; 765-496-1496 (fax); 765-494-0373; yyuan@bilbo.bio.purdue.edu 
Yue, YG; Eli Lilly & Co., Bioinformatics, MC625, Lilly Corporate Center, Indianapolis, IN USA; 317-276-5766; ygyue@mail.com 
Zavalishina, A; Genetics Dept, Saratov State University, 83, Astrakhanskaya St., 410026, Saratov, RUSSIA; 845-2-240446 (fax); ZavalishinaAN@info.sgu.ru 
Zehr, B; Maharashtra Hyb Seeds Co, Rehsam Bhavan, 4th Floor, 78, Veer Nariman Road, Mumbai 400020, INDIA 

Zeigler, R; Challenge Program, c/o CIMMYT, Apdo Postal 6-641, 06600 Mexico D.F., MEXICO; ++52(55)58042004 (phone); ++52(55)58047558/59 (fax); rzeigler@cgiar.org 
Zeng, M; Institute of Genetics, Academia Sinica, 3 Datun Rd., 100101 Beijing, CHINA; 64854896 (fax); 64857495; zengmengqian@yahoo.com.cn 
Zhang, C; Purdue Univ, 335 Hanson, Biology, West Lafayette, IN USA; 765-496-1496 (fax); 765-496-2506; czhang@bilbo.bio.purdue.edu 
Zhang, D; Jiangsu Academy of Agricultural Sci., Inst. of Genet. and Physiol., Nanjing 210014, CHINA 

Zhang, F; Monsanto U4C, 800 North Lindbergh, Saint Louis, MO USA; 314-694-8415; 314-694-8275 (fax) 
Zhang, F; Iowa State Univ, 2288 Molec Biol Bldg, Ames, IA USA; 515-294-3277; fzhang@plantbio.uga.edu 
Zhang, GG; Genesis, P.O. Box 50, Auckland, NEW ZEALAND 
Zhang, GQ; South China Agricultural University, Dept. of Agronomy, Guangzhou 510642, CHINA 

Zhang, H; Celera AgGen, 1756 Picasso Ave, Davis, CA USA; 530-297-3061; 530-297-3027 (fax) 
Zhang, J; 2288 Molecular Biology Building, Iowa State University, Ames, IA USA; (515)294-2922; (515)294-0345 (fax); jzhang@iastate.edu 
Zhang, Q; Huazhong Agricultural University, Nat Key Lab Crop Genet Imp, Wuhan 430070, CHINA; 86-27-87393392; 86-27-87393392 (fax); qifazh@public.wh.hb.cn 
Zhang, Q; Dekalb Genetics/Monsanto, 62 Maritime Dr, Mystic, CT USA; 860-572-5275; 860-572-5282 (fax) 

Zhang, SH; Inst Crop Breeding Cultiv, Chinese Acad Agric Sci, Beijing 100081, CHINA; ++86(10)68918596 (phone); ++86(10)68975212 (fax); cshzhang@public.bta.net.cn 



65 
 

Zhang, XY; Univ Georgia, Dept Botany, Athens, GA USA; 706-542-3910 (fax); 706-542-1857; xiaoyu@dogwood.botany.uga.edu 
Zhang, Y; 2182 Molec Biol Bldg, Iowa State Univ, Ames, IA USA; 515-294-0337 
Zhao, Q; Zhejiang Agricultural University, Dept. of Tea Science, Hangzhou, Zhejiang 32100, CHINA 

Zhao, S; Pioneer Hi-Bred Internatl, 7300 NW 62nd Ave, Box 1004, Johnston, IA USA; 515-254-2608 (fax); 515-253-2146 
Zhao, Z; Trait and Technology Development, Pioneer Hi-Bred Int'l, 7300 NW 62nd Ave., P.O. Box 1004, Johnston, IA USA; 515-270-3644; 515-270-3444 (fax); zuo-

yu.zhao@pioneer.com 
Zhen, Z; Academia Sinica, Institute of Genetics, Beijing 100101, CHINA 

Zheng, Kangle; China National Rice Research Institute, 171 Ti Yu Chang Road, Hangzhou 310006, CHINA 
Zhixian, L; 11 Sangyuan Road, Maize Research Inst, Shandong Academy of Agri. Science, Jinan, 250100, CHINA; (0531)8963721-2313; (0531)8962303 (fax) 
Zhong, C; Botany Dept, 2502 Miller Plant Sci Bldg, Univ Georgia, Athens, GA USA; 706-542-1010; 706-542-1805 (fax) 
Zhong, Zhen-Ping; Fujian Agricultural College, Dept. of Agronomy, Fuzhou, Fujian 350002, CHINA 

Zhou, H; Xiang Fan Chia Ta, Agric Devel Co Ltd, No.1, Airport Rd, Zhangwan Town, Xiangyang, Hubei 441104, CHINA; (86)-710-2819000; (86)-710-2819001 (fax); 
hszhou@yahoo.com 

Zhou, Kaida; Sichuan Agricultural University, Rice Research Institute, Yaan, Sichuan 625014, CHINA 
Zhou, Zhaolan; Chinese Academy of Sciences, Institute of Genetics, Group 601, Beijing 100101, CHINA 

Zhu, L; Academia Sinica, Institute of Genetics, Datun Road, Andingmen Wai, Beijing 100101, CHINA; 86-10-62033491; 86-10-64913428 (fax); lhzhu@genetics.ac.cn 
Zhu, LH; Nanjing Agric University, Dept Agronomy, Nanjing, Jiangsu 210095, CHINA 
Zhu, X; Inst Crop Germplasm Resources, Chinese Academy of Agric Sci, 30 Bai Shi Qiao Road, Beijing, 100081, CHINA; 86-10-62186647; 86-10-62174142 (fax) 
Zhu, YG; Wuhan University, Genetics Dept, Wuchang, Hubei 430072, CHINA; 27-7822712-4560; 27-7812661 (fax) 

Zhu, ZP; Shanghai Inst. of Plant Physiol., 300 Fengling Road, Shanghai 200032, CHINA 
Ziegle, J; Applied Business Systems, 850 Lincoln Center Dr, Foster City, CA USA 
Zimmer, E; Lab of Molecular Systematics MRC 534, Support Ctr. Nat'l Museum Nat. History, Smithsonian Inst, Washington, DC USA; 301-238-3444x106; 301-238-3059 

(fax); zimmer@onyx.si.edu 

Zimmerman, SA; USDA/ARS, Maize Genetics COOP Stock Center, S-123 Turner Hall, 1102 S Goodwin Ave, Urbana, IL USA; 217-333-6631; 217-333-6064 (fax); 
sazimmer@uiuc.edu 

Zimmermann, R; Institute fur Entwicklungsbiogie, Univeristat Koln, Gyrhofstrasse 17, Koln 50923, Germany; +49 221 470 6181 (phone); roman_zimmerman@web.de 
 



66 
 

IV.  MAIZE GENETICS COOPERATION STOCK CENTER 
 

 

Ma ize Genetics Cooperat ion • Stock Center  
 

USDA/ARS/MWA - Soybean/Maize Germplasm, Pathology & Genetics Research Unit 
 

& 
 

University of Illinois at Urbana/Champaign - Department of Crop Sciences 
 

 
S-123 Turner Hall  
1102 South Goodwin Avenue  
Urbana, IL  61801-4730 

(217) 333-6631 [phone] 
(217) 333-6064 [fax] 
maize@uiuc.edu [e-mail] 
http://www.uiuc.edu/ph/www/maize [URL] 

 
 3,216 seed samples have been supplied in response to 290 requests, for 2005. A total of 96 requests were received from 28 foreign 
countries.  More than 90% of our requests were received by electronic mail or through our order form on the World Wide Web.  Popular 
stock requests include the IBM RIL mapping populations, Hi-II lines, ig1 lines, transposable element lines, Maize Gene Discovery Project 
lines, and Chromatin stocks. 
 Approximately 10 acres of nursery were grown this summer at the Crop Sciences Research & Education Center located at the 
University of Illinois.  Favorable weather in the early spring allowed the timely planting of our first crossing nursery.  However, dry weather 
set in, and tender young seedlings in our second crossing nursery were devoured by red-winged blackbirds apparently seeking a source of 
water.  Much of our second crossing nursery will have to be replanted next summer.  Growing conditions were generally good, but we had 
to supplement scant rainfall with irrigation during the first part of the summer.  Moderate temperatures and low plant stress resulted in a 
good pollination season. 
 Special plantings were made of several categories of stocks: 
 1.  In the ‘Phenotype Only’ collection, we have made available an additional 250 stocks in 2005. 
 2.  Plantings were also made from donated stocks from the collections of Alice Barkan (photosynthetic mutants), Ed Coe (bu1, w3, and 
nec3 alleles), Hugo Dooner (transposed Ac lines), Jerry Kermicle (various r1 alleles), Robert Lambert (defective kernel mutants), Bruce 
May and Rob Martienssen (mn* mutants from the MTM project), Gerry Neuffer (EMS-induced mutants), Pat Schnable (glossy mutants), 
Margaret Smith (male sterile cytoplasm lines), Keith Slotkin (Mu killer), and others.  We expect to receive additional accessions of stocks 
from maize geneticists within the upcoming year. 
 3.  We conducted allelism tests of several categories of mutants with similar phenotype or chromosome location.  We found additional 
alleles of inhibitor of r1 aleurone color2 (inr2), pink scutellum1, spotted1, viviparous9, ramosa1 and white14. We plan to test additional 
members of the viviparous, spotted leaf, and pale green plant mutants.  In this manner, we hope to move more stocks from our vast 
collection of unplaced uncharacterized mutants into the main collection. 
 4.  We further characterized the Fcu system of r1 aleurone color enhancers.  We refined the map position of Fcu on the long arm of 
chromosome 2 through the collection of five point linkage data, and set up crosses to transposon tag Fcu using one of Tom Brutnell’s 
transposed Ac lines.  We are collecting and characterizing additional alleles of Fcu and other r1 aleurone color enhancers. 
 5.  Two acres were devoted to the propagation of the large collection of cytological variants, including A-A translocation stocks and 
inversions. In this collection is a series of waxy1-marked translocations that are used for mapping unplaced mutants. Over the years, 
pedigree and classification problems arose during the propagation of these stocks. We can now supply good sources proven by linkage 
tests to include the correct translocated chromosomes. Additional translocation stocks from this series were tested this last year.  Results 
of these tests will be reported in the next issue of the Maize Genetics Cooperation Newsletter. We have received wx1, su1, o2 and y1 
marked translocations from W. R. Findley and wx1 marked stocks from Don Robertson. Approximately 30 of these uniquely marked 
translocation stocks have been added to our collection. Several others will be added as they are increased.  Those marked with wx1 are 
being checked by linkage tests as we did for the main series of waxy1-marked translocations. 
 6.  Stocks produced from the NSF project "Regulation of Maize Inflorescence Architecture" (see: https://www.fastlane.nsf.gov/servlet/ 
showaward?award=0110189) were grown this summer. Families that were observed in 2004 to segregate mutations were selected to be 
increased in the nursery.  These increases help to confirm the presence of the mutation and maintain adequate seed stock to fill future 
requests.   
 We continue to grow a winter nursery of 0.5 acres at the Illinois Crop Improvement Association’s facilities in Juana Díaz, Puerto Rico.  
We had an excellent winter crop last year, and all indications are that the crop will perform well this year.  We plan to continue growing our 
winter nurseries at this location. 
 We have received 2,668 additional EMS lines from various inbred backgrounds produced by Dr. Gerry Neuffer (Regulation of 
Inflorescence Architecture in Maize project).  There are sufficient seed for all of these for distribution. In addition to the EMS lines, we have 
received an additional 21 lines of Functional Genomics of Chromatin project stocks from Karen McGinnis. 
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 We selected 1,620 lines of materials from Dr. Gerry Neuffer’s EMS material that were screened for ear and kernel mutations in the lab, 
for placement in observation fields on the University of Illinois Crop Science Research facility for observation of seedling and adult plant 
mutations (during our annual mutant hunt). In addition to these lines, 1,982 lines of MTM material from Dr. Rob Martienssen were also 
planted this year and observed for phenotype variation. Many visitors from surrounding universities came throughout the summer to walk 
the fields and search for unique mutations. We plan to have another mutant hunt next summer.    
 Our IT specialist, Jason Carter, has completed the second version of our curation tools, and we are currently using these tools to 
maintain data for our collection.  These tools now input our public stock data directly into MaizeGDB, to give maize scientists access to up-
to-date information about our collection. It is hoped that these curation tools will provide the foundation for the development of more 
advanced curation tool options for MaizeGDB data curators.  Jason has left us to join the Peace Corps, and Josh Tolbert joined us in 
December.  Next year, we plan to develop even more custom software to facilitate the search and display of stock pedigree information, as 
well as to streamline the process of filling stock requests. 
 The new greenhouse space in Urbana is almost ready and new seed storage space (which will double our capacity) is presently being 
designed. 
 
Marty Sachs Philip Stinard Janet Day Jackson Shane Zimmerman Jason Carter/Josh Tolbert 
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ADDITIONS TO OUR CATALOG OF STOCKS SINCE MNL79 
(For a complete list of our stocks, see: http://maizegdb.org/cgi-bin/stockcatalog.cgi) 

 
CHROMOSOME 1 MARKERS 

114H ts2-N2491 
 
CHROMOSOME 2 MARKERS 
213K w3-N1907 

 
CHROMOSOME 3 MARKERS 
304J wlu8-N1906 
 

CHROMOSOME 5 MARKERS 
511I a2 ga2-Rhoades 
 
CHROMOSOME 6 MARKERS 

608M tdy1-shadow 
 
CHROMOSOME 7 MARKERS 
702J bu1 

704G gl1-N489B 
711H ra1-N408E 
 
CHROMOSOME 9 MARKERS 

905J wx1-0601-Alexander 
 
CHROMOSOME 10 MARKERS 
X17A R1-sc 

X18F g1 R1-st Mst1 o7 
 
CHROMDB STOCKS 
3201-01.1-T-MCG3348.07 

3201-23.1 T-MCG4361.13 
3201-27.2 T-MCG5104.05 
3201-35.2 T-MCG5812.05 
3201-36 T-MCG3331.08 

3201-36.1 T-MCG3331.09 
3201-37 T-MCG4301.5 
3201-38 T-MCG4716.03 
3201-39 T-MCG5801.14 

3201-39.1 T-MCG5801.18 
3201-39.2 T-MCG5801.26 
3201-40 T-MCG5211.06 
3201-40.1 T-MCG5211.12 

3201-41 T-MCG6123.15 
 
UNPLACED GENES 
U139I sur1-B90 

U140J zn2-4-6(4461) 
 
ALIEN ADDITION 
T940H Tr5 

 
CYTOPLASMIC-STERILE / 
RESTORER 
C736BA Ky21 (J) Restored; cms-

J Rf1 Rf2 Rf3 RfC 
 
TOOLKIT 
T3212H tac917.12 

 
INVERSION 
I143E Inv1f (1S.85; 1L.56) 
I144A Inv1g (1S.41; 1L.35) 

I144B Inv1h (1L.70; 1L.87) 
I144C Inv1l (1S.82; 1L.46) 
I144D Inv1m (1S.81; 1L.10) 
I243B Inv2h (2L.13; 2L.51) 

I243D Inv2e(3718) (2S.44; 2S.84) 
I243E Inv2c (2L.1; 2L.6) 
I244A Inv2g (2S.88; 2L.50) 

I244B Inv2l (2S.38; 2L.54) 

I244C Inv2o (2S.73; 2L.70) 
I344B Inv3d (3S.72; L.42) 
I344C Inv3e (3S.46; L.80) 
I443B Inv4c (4S.89; 4L.62) 

I443F Inv4h (4L.16; 4L.56) 
I443G Inv4i (4L.19; 4L.66) 
I443H Inv4j (4L.24; 4L.66) 
I444B Inv4l 

I543A Inv4e (4L.16; 4L.81) 
I543C Inv5b (5S.80; 5L.91) 
I543D Inv5d (5S.42; 5L.63) 
I543F Inv5f (5S.67; 5L.69) 

I643A Inv5h 
I643B Inv5i 
I643C Inv6b (6S.38; 6L.92) 
I843B Inv7b (7S.32; 7L.30) 

I843C Inv7e (7S.89; 7L.93) 
I843D Inv8b (8L.10; 8L.42) 
I843E Inv8c (8S.11; 8S.98) 
IX43B Inv9b (9S.05; 9L.87) 

IX43C Inv9c (9S.10; 9L.67) 
IX43D Inv10a (10S.57; 10L.86) 
 
PHENOTYPE ONLY 

 
adherent leaf 
3610F ad*-N705B 
 

albescent 
3611C al*-N2362B 
 
albino seedling 

3511A w*-N1126B 
 
anthocyanin 
3611F atc*-N2368 

3611G atc*-N2486 
 
bleached leaf 
3612I blh*-N2381 

3612K Blh*-N2472 
 
defective kernel 
3703A de*-N940 

3705H de*-N1152 
3705L de*-N1174B 
3706A de*-N1192 
 

dented kernel 
3606C dnt*-N1116 
 
dwarf plant 

4406O d*-N2363B 
4407A d*-N2367A 
4407B d*-N2371 
4407D d*-N2374 

4407G d*-N2480 
4407H d*-N2498 
 
etched endosperm 

3802B et*-N557 
3803M et*-N956A 
3804G et*-N1187B 
 

golden plant 
6008B g*-PI254852 
 

green striped leaf 

4009G gs*-N163B 
4010E gs*-N2382 
4010F gs*-N2405 
 

gritty leaf 
4010I gtl*-N2488 
 
high chlorophyll fluorescence 

4011B hcf*-N1490B 
 
lesion 
3908D les*-N1395C 

3908O les*-N2333A 
3908P les*-N2363A 
3909B Les*-N2397 
3909C Les*-N2418 

3909E les*-N2502 
3909F Les*-NA1176 
3909G les*-NA467 
 

lethal 
3811M ll*-N2469 
 
male sterile 

4012C ms*-N2387B 
4012J ms*-N2492B 
4012K ms*-N2497A 
4012L ms*-N2499 

 
many tillers 
4209D Tlr*-N2444 
 

miniature kernel 
138-22 mn*-MTM4513 
138-35 mn*-MTM4746 
238-13 mn*-MTM5341 

238-25 mn*-MTM5598 
238-29 mn*-MTM5622 
238-37 mn*-MTM5806 
338-03 mn*-MTM5921 

338-14 mn*-MTM6355 
338-26 mn*-MTM6975 
438-16 mn*-MTM12410 
438-42 mn*-MTM15916 

638-51 mn*-MTM22311 
 
nana plant 
4407J na*-N2366 

 
narrow leaf 
3911I nl*-N799B 
3911M nl*-N2360B 

 
necrotic leaf 
4104KA nec*-N1309B 
4104T nec*-N2494 

6106Q yg-nec*-92-1260-79 
 
opaque endosperm 
3904K o*-N1111A 

3905E o*-N1174A 
3906G o*-N1297A 
 
pale green plant 

4205N pg*-N498 
4304I pg*-N2380 
4304M pg*-N2406 

4305C pgsm*-N2414 

 
pale green seedling 
4203F pg*-N277 
4304H pg*-N2369 

4304J pg*-N2383A 
4304K pg*-N2387A 
4304N Pg*-N2447 
4304O Pg*-N2473 

 
pale midrib 
4305E Pm*-N2443 
 

pale pale green leaf 
4306C ppg*-N1986 
 
patched leaf 

4105I ptc*-N1076B 
4105J ptc*-N2352B 
 
pigmy plant 

4407K py*-N519 
 
red auricle 
5809A rau*-6522 

 
salmon silks 
5809A rau*-6522 
 

semidwarf 
4408J sdw*-N2391A 
4408K sdw*-N2392 
 

small kernel 
4002D smk*-N1026A 
 
small plant 

4410N smp*-N1324B 
4411F smp*-N2372 
 
streaked leaf 

3711B stk*-N1115B 
 
striate leaf 
3709C sr*-N2395 

3709D sr*-N2400 
 
tassel seed 
4012U ts*-N2490 

 
torn leaf 
4107V trn*-N2370A 
 

tube leaf 
3912D tbl*-N1113B 
 
unbranched tassel 

4012Q sgsp*-N2412 
 
virescent seedling 
4510L v*-N1809 

 
white luteus seedling 
4112A wl*-N938B 
 

white sheath 
4210E Ws*-N2454 
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white stripe leaf 
4211O str*-N1111B 
 

wilted plant 
4209E wi*-N811A 
4209J wi*-N2419 
 

yellow green leaf 
4308C Yg*-N1586 
4309H yg*-N2492A 
4309I yg*-N2493 

 
yellow streak leaf 
3812Q ysk*-N2385 
3812S ysk*-N2481 

 
yellow stripe leaf 
3812G ys*-N634B 
3812M ys*-N2361 

3812O ys*-N2398 
 
zebra necrotic leaf 
3712K zn*-N2399A 

3712M zn*-N2497B 
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V.  MAIZE GENOME DATABASE 
www.maizegdb.org 

 
Reverse Genetics: TILLING, Ac and Ds Toolkits, RNAi 
Integration of the Maize TILLING Project’s mutant information into MaizeGDB has been modeled, and will soon be available.  Please visit 
http://genome.purdue.edu/maizetilling for projected release dates. 
 
Information about stocks available from the Stock Center representing Ds or Ac tags from Hugo Dooner’s and Tom Brutnell’s projects is 
regularly updated.  RNAi transgenic stocks available at the Stock Center are incorporated, using information provided by the Maize Chro-
matin Project and linked to targeted genes and constructs within MaizeGDB; links are also provided to the Chromatin Consortium database 
(http://www.chromdb.org).  Query on the Stock page http://www.maizegdb.org/stock.php for stocks of type=”Toolkit” and the focus linkage 
group of interest to retrieve the Ac and Ds insertion set; query for stocks of type=”ChromDB” will retrieve RNAi stocks. 
 
Sequences 
Updated raw and assembled sequence sets are loaded into MaizeGDB on the first Tuesday of each month from a dataset prepared by 
Volker Brendel’s PlantGDB project group (Dong et al., Plant Physiol. 139:610-618, 2005).  The sequence set includes all maize sequences 
available at GenBank as well as PlantGDB’s transcript contigs which are called PUTs (for “PlantGDB-assembled Unique Transcript Frag-
ment”) and GSS contigs (called GSStucs for “Genome Survey Sequence tentatively unique contigs”).  For access to the most up-to-date 
sequence sets, visit PlantGDB (http://www.plantgdb.org) where the sequence set is updated daily.  To gain access to sequences and their 
related data (e.g., map positions, probe information, etc.) visit MaizeGDB.  Note that reciprocal linkages between both sites are present at 
both sites, enabling ease of navigation no matter where you start your sequence search.  
 
Genetic Maps 
The updated community IBM map (cIBM 2005) based on the IBM-94 mapping population includes some 1930 loci, where 580 now serve 
as the framework in the MapMaker computation, compared to 250 framework loci in previous versions of the cIBM maps.  This framework 
was developed in collaboration with Ed Coe and is based on the framework used by Georgia Davis for quantitative trait mappings.  Most of 
the new loci were incorporated from the Genoplante EST-based RFLP mapping (see also maps IBM GNP2004; Falque et al., Genetics 
170:1957-1966, 2005).  Other loci were mapped from data released by the Maize Chromatin Project (Karen Cone); the Maize Mapping 
Project (Mike McMullen); and the Ac Mutagensis Project (Tom Brutnell).  The cIBM maps may be viewed, along with supporting data in-
cluding map scores, probe details, etc., at MaizeGDB. 
 
The new neighbors map (IBM2 neighbors 2005) now includes some 35,000 probed sites, most of which are related to public ESTs.  In 
addition to the previously included genetic maps, this consensus map computation incorporates order information from several new 
maps,including Pat Schnable’s IDP maps;  RFLP maps from Genoplante  (Falque et al., 2005); the Cornell University (CU) maps; the 
MITEs maps; and frame work loci on the Genetic 2005 maps, which encompass the UMC 98 RFLP maps in order to permit incorporation 
into neighbors.  In addition, this build includes any locus ordered onto anchored BAC contigs in the maize FPC product  
(http://www.arizona.genome.edu).  Only loci identified by at least 2 hits by a probe are included  (see maps IBM2 FPC0507); probes repre-
sented include overgos, RFLPs, and SSRs.  The IBM2 FPC0507 maps were built in collaboration with Mike McMullen as a part of the 
Maize Diversity Project. 
 
Plant Ontology Curation 
The Plant Ontology Consortium (http://www.plantontology.org) has developed over the past few years a logical structure for describing 
plant anatomy, development and growth.  While the initial emphasis has been on 3 plants: Arabidopsis, rice, and maize, support for several 
other angiosperm crop plants is now included.  At MaizeGDB, anatomical aspects of phenotypes have been associated with Plant Ontol-
ogy accessions and the phenotype-inferred associations to loci, stocks and alleles have been supplied to the Plant Ontology database 
(http://www.plantontology.org.  Curation tools for annotation of other types of gene expression are under development to add to associa-
tions inferred by mutant or trait phenotype. 
 
Community Curation at MaizeGDB 
A quantitative trait experiment module has added to the curation tool suite at MaizeGDB (Schaeffer et al., in preparation).  This module 
builds on the earlier tools used at MaizeDB (Byrne et al., J. Agric. Genomics 1:1-11, 1995) and adds many automated and quality control 
features.  For example, much of the nomenclature of objects (maps, QTL, alleles, and panels of stocks) are now auto-computed from sym-
bols assigned to the trait and parental germplasm.  Similar to the case for previous community curation tools, the record may be updated 
by the contributor up until the time it is considered ready for the monthly release.  Changes made to data that have been released should 
be made by communicating with a staff curator.  We encourage persons with publications in press to submit their data to MaizeGDB, be-
ginning with the contact form provided on each page at MaizeGDB.  Refer to http://www.maizegdb.org/data_contribution.php for more in-
formation about data submission to MaizeGDB. 
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How You Can Help MaizeGDB to Succeed 
As you know, MaizeGDB is a ‘model organism database’ and is the community of maize researchers’ repository for genomic and genetic 
data pertaining to our favorite plant, Zea mays ssp. mays.  At the Community Forum session during the Maize Genetics Conference this 
past year, the statement that MaizeGDB needs to evolve into a more TAIR-like resource (see http://www.arabidopsis.org) was made, and a 
desire for the community database to improve was communicated by many attendees, both during and after that session (minutes from the 
Community Forum can be accessed at http://www.maizegdb.org/maize_meeting/2006/ and in this MNL, pp. 111-113).  Subsequently, the 
Maize Genetics Executive Committee surveyed the community to find out what issues were of the most importance to the community of 
maize geneticists.  The survey’s full report can be accessed at http://www.maizegdb.org/SurveyResults06.doc and in this MNL, pp. 114-
117.  The top three “General Community Needs” identified were: 
 
1.  High quality maize genome sequence annotation. 
2.  Improved maize reverse genetics resources that allow investigators to move from sequence to seed. 
3.  An improved maize database that allows investigators to move seamlessly between multiple genomic datasets and expression analysis. 
 
Improving the MaizeGDB addresses needs one and two, and the desire for an improved database is stated per se as need three.  Help us 
to meet your needs by voicing this concern!  To find out how to help, read “Plant Biology Database s: A Needs Assessment”, an advisory 
whitepaper to the NSF and USDA, which can be accessed at http://www.maizegdb.org/PDBNeeds.pdf, and contact us directly at 
mgdb@iastate.edu.  For an abbreviated version of the Advisory Whitepaper’s recommendations, see Stein et al. (The Scientist 20(4):24-
25, 2006). 
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VI.  MAIZE SEQUENCING STATUS REPORTS 
 

THE MAIZE SEQUENCING PROJECTS 

<http://www.maizegdb.org/sequencing_project.php> 
 
This is a summary of Rick Wilson’s talk at the 2006 Maize Meeting, posted at MaizeGDB and updated May 2006.  
 

November 15, 2005, the NSF, USDA, and DOE announced their award of $32 million to the Genome Sequencing Center (Washington 
University;GSC), Cold Spring Harbor Laboratory(CSHL), the Arizona Genome Institute (AGI), Iowa State University (ISU), University of 
California-Berkeley, DOE Joint Genome Institute (JGI), University of Georgia and Stanford University for sequencing the maize genome. 
See also: <http://www.nsf.gov/news/news_summ.jsp?cntn_id=104608&org=BIO&from=news>  
 

Project Descriptions 
B73 A BAC by BAC approach 
This effort - expected to require three years of work - will utilize a minimal tiling path of approximately 19,000 mapped BAC clones, and will 
focus on producing high-quality sequence coverage of all identifiable gene-containing regions of the maize genome.  These regions will be 
ordered, oriented, and along with all of the intergenic sequences, anchored to the extant physical and genetic maps of the maize genome.  
Important features of the project include immediate release of preliminary and high-quality sequence assemblies, and the development of a 
genome browser that will facilitate user interaction with sequence and map data. 
 

Mo17 Chromosome 10 by shotgun sequencing (JGI) 
A whole genome shotgun (WGS) strategy is expected to capture ~90% of the maize genome. The WGS strategy is to be assessed using 
chromosome 10 of Mo17 flow sorted material as a test case.  
 

B73 Project Input Data Descriptions 
The Physical Map <http://www.genome.arizona.edu/fpc/maize/> 

• Total Assembled Contigs: 721  
Equal to 2,150 Mb; 93.5% coverage of 2300 Mb genome  
Anchored: 421 ctgs; 86.1% the genome 
Average anchored contig size: 4.7 Mb  
Unanchored: 300 ctgs, 7.4% coverage 
Average unanchored contig size: 0.56 Mb  
189 of the 300 unanchored contigs are less than 10 clones  
Largest anchored contig 22.9Mb in Chr9  
Largest unanchored contig 6.7 Mb  

• Total FPC Markers: 25,000  
STS markers: ~9,000  
Overgo Markers: 14,825  
Anchored markers: 1,918  

 

The Tiling Path  
Using the physical map, ~3,200 seed BACs are being chosen with an average spacing of 800 kb. These seeds are required to have:  

1) at least one end sequenced,  
2) both agarose and HICF fingerprints,  
3) at least average insert size (~150 kb),  
4) at least one overgo match.  

Subsequently, BAC end sequences and fingerprint data are being used to extend the seed BACs into tiling path contigs for sequencing.  
 

B73 Project Output Data Descriptions  
• Sequence traces:  

Automatically deposited to the Trace Archive at NCBI within 24 hours of production (includes fosmid ends).  
• BAC clone assemblies:  

Phase 1 HTGS_FULLTOP: 2 x 384 paired end attempts. Completed shotgun phase.  
Phase 1 HTGS_PREFIN Completed automated improvement phase. 
Phase 1 HTGS_ACTIVEFIN. Active work being done by a finisher.  
Phase 1 HTGS_IMPROVED. Finished sequence in gene regions. Improved regions will be indicated. Once order and orientation 
of improved segments are confirmed, a comment will be added to indicate this. 
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B73 Project Timeline 
Year 1:  
   Production sequencing for ~7,000 BAC clones (GSC).  
   Sequence 0.55M (0.3X coverage) fosmid end pairs (GSC).  
   Begin pre-finishing and finishing (GSC, AGI, CSHL).  
   Finish ~4,500 BACs (GSC, AGI, CSHL)  
   Begin genome assembly & annotation efforts (CSHL, ISU). 
 
Year 2:  
   Production sequencing for ~10,000 BAC clones (GSC).  
   Finish ~10,000 BACs (GSC, AGI, CSHL).  
   Continue genome assembly & annotation efforts (CSHL, ISU). 
 
Year 3:  
   Production sequencing for remaining BACs (GSC).  
   Finish remaining (~4,500) BACs (GSC, AGI, CSHL).  
   Continue genome assembly & annotation efforts (CSHL, ISU).  
 

Accessing the B73 data: 
• At NCBI http://www.ncbi.nlm.nih.gov/entrez/ 

Use the nucleotide search :  
Zea mays[ORGN] AND HTG[KYWD] AND WUGSC[CTR]  
to pull the clone assemblies currently available.  

• http://www.maizesequence.org (available by late summer 2006) 
 
Genome assemblies:  
   Annotated BAC clones assembled in the context of mapping and other data, displayed in Gramene.  Dynamically updated as new data is 
available. No built-in delays; new builds, annotation and data will be made available as processing queues allow.  See also p. 74, this vol-
ume.  
 

Further information on the project can be accessed through the following links: 
Maize Genome Sequencing Information Portal <http://www.maizegdb.org/genome/ > 
(reviews of sequencing methods, the Request for Proposals, etc.)  
 
The Genome Sequencing Center's Maize Page for B73 
<http://genome.wustl.edu/genome.cgi?GENOME=Zea%20mays%20mays%20cv.%20B73&GROUP=7> 
 
B73 and Mo17 FISH image shows repetitive sequences (including knobs; courtesy of Jim Birchler)  
<http://www.maizegdb.org/genome/B73Mo17FISH.php> 
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 MGSC: Gramene and MaizeGDB cooperate to provide access to sequences and related data  

--Lawrence, CJ; Ware, D  
 

 The NSF, USDA, and DOE announced on November 15, 2005 that together they had funded the sequencing of the genome of inbred 
line B73 as well as chromosome ten of Mo17 (a project that aims simultaneously to evaluate shotgun sequencing strategies for large ge-
nomes and to investigate maize diversity). In addition, the USDA-ARS contributed the MaizeGDB project resources.  Because Gramene 
will be the primary portal to the maize B73 sequences (which are to be annotated by the Ware group), a description of past and present 
interactions between MaizeGDB and Gramene is presented here.  This contribution describes our groups’ interactions and also explains 
current and planned access points and portals to the maize sequence data.  For a description of the maize sequencing project’s deliver-
ables and timelines, see pp. 71-72 in this volume of the Maize Newsletter. 
 MaizeGDB and Gramene personnel began collaborating early on, and have been involved in developing shared resources like the 
Plant Ontologies, (http://www.plantontology.org) a set of terms that describe plant anatomy and developmental stages, for the last three 
years.  This hierarchical vocabulary enables data to be integrated by the use of common terms across different databases to describe di-
vergent datasets, such as EST collections, mutant strains, and stocks, so that they can be simultaneously searched and analyzed.  This 
set of terms currently is in place at both MaizeGDB and Gramene, enabling the annotation of various data types at both repositories, and is 
a resource upon which many connections can be built (between MaizeGDB and Gramene, and also with other resources like TAIR, the 
Solanacea Genomics Network, the Virtual Plant Information Network, and other plant databases). 
 In addition to working together, members of the MaizeGDB and Gramene teams have been apprised of and involved in the develop-
ment of both resources.  For instance, Gramene PI L. Stein contributed to guiding MaizeGDB’s development by serving on the MaizeDB to 
MaizeGDB Transition Steering Committee, and Gramene co-PI D.W. currently serves as a member of the MaizeGDB Working Group.  
Similarly, MaizeGDB director C.J.L. has participated in Gramene Scientific Advisory Board meetings during the past two years.  Curators 
from Gramene attended the MaizeGDB curation tools workshop in Ames, Iowa in the fall of 2004, and a working meeting to integrate maps 
and molecular markers was co-organized by MaizeGDB and Gramene personnel and was conducted one evening at the 2005 Maize Ge-
netics Conference.  Ideas and data are exchanged between the two groups on a regular basis.   
 The first of a number of sequence data meetings between the Ware maize sequence analysis group and the MaizeGDB team is slated 
to take place in June of 2006 at the Cold Spring Harbor Laboratory.  During this meeting, we will work to identify means to synchronize 
data release and make accessing maize sequence data easier for researchers, irrespective of data storage location.  We also will explore 
methods for addressing feedback from maize geneticists that is relevant to both projects.  We expect that a joint feedback mechanism may 
be in order, but the logistics and implementation of such a mechanism will require serious consideration and discussion.  It is expected that 
outcomes from the June meeting will serve to guide both groups’ development strategies to maximize accessibility to sequence data while 
minimizing duplication of effort.  
 At present, the Gramene and MaizeGDB websites are linked throughout by way of shared data, common nomenclature, and a standard 
set of linking rules.  New linkages and entry points to data will be made available at both sites as they are identified.  For a list of some 
existing linkages, see Tables 1 and 2.  Datasets shared by both groups include sequences, BACs, loci, markers, maps, and ontology 
terms.  These datasets will serve as the basis for creating new linkages to increase the interconnectedness of the two resources.  We so-
licit ideas you might have for how to improve both MaizeGDB and Gramene.  Please send all comments and suggestions to both 
MaizeGDB and Gramene by way of our groups’ shared email address: feedback@maizesequence.org. Your help, guidance, and contin-
ued support are greatly appreciated! 
 
Table 1.  Links from MaizeGDB to Gramene that are already in place. 
 

MaizeGDB Data Type <Example Entry URL> and Link Placement to Gramene Purpose 
Sequences <http://www.maizegdb.org/cgi-bin/displayseqrecord.cgi?id=AC149813> 

Right green bar, under “Search Tools”. 
Jump from MaizeGDB BAC data to the Gra-
mene Finger Print Contig viewer 

BACs <http://www.maizegdb.org/cgi-bin/displaybacrecord.cgi?id=507533> 
Top of the page, in bold font. 

Jump from MaizeGDB BAC data to the Gra-
mene Finger Print Contig viewer 

Loci <http://www.maizegdb.org/cgi-bin/displaylocusrecord.cgi?id=12098> 
Right green bar, under “Search Tools”. 

View the locus within the context of its map 
location using CMap 

Maps <http://www.maizegdb.org/cgi-bin/displaymaprecord.cgi?id=143439> 
Right green bar, under “Other Map Views”. 

View the map visually using CMap  

 
Table 2.  Links from Gramene to MaizeGDB that are already in place. 
 

Gramene Data Type <Example Entry URL> and Link Placement to MaizeGDB Purpose 
BACs < http://www.gramene.org/Zea_mays/cytoview?mapfrag=AC149813> 

Context menu for BAC on “Acc Clones” track. 
Show associated marker data on 
MaizeGDB 

Maps <http://www.gramene.org/Zea_mays/cytoview?mapfrag=c0148C07> 
Context menu for clone on “FPC Map” track.  

Show associated marker data on 
MaizeGDB 

Markers <http://www.gramene.org/Zea_mays/cytoview?contig=ctg129> 
Context menu for individual markers on “Markers” track. 

Jump to marker info on MaizeGDB 

Diversity  <http://www.gramene.org/db/cmap/feature?feature_acc=cmf1104a-ctg251-10> 
Cross-reference to MaizeGDB. 

Jump to locus info on MaizeGDB 
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VII.  BAC CONTIGS AND THEIR GENETIC ANCHORS 
 

BAC contigs and CB positions of anchoring loci are from the maize FPC at Arizona (http://www.genome.arizona.edu/fpc/maize/).  Genetic 
positions are based on the IBM2 high resolution map (http://www.maizegdb.org), computed from a 302 member panel of Stocks for inter-
mated B73 x Mo17 recombinant inbreds.  This mapping panel is available from the Maize Genetics Cooperation Stock Center and de-
scribed by Lee et al. (Plant Mol. Biol. 48:453-461, 2003). 
 
Columns: 
Bins are provided for the locus that approximates, on this list, the boundary of a bin; when it corresponds to a Core Marker, which define 
the bin boundaries, the corresponding locus and coordinate information is in bold face. 
 
Contig: the number of the contig, as defined in the current (July 2005) FPC build.  
 
CB: the position in a contig for a marker based on the consensus band (restriction fragment) for clones.  In maize the CB is 4900 bp 
(http://www.genome.arizona.edu/fpc/maize/). 
 
IBM: the IBM2 cM position, for loci flagged by an asterisk (*).  Other loci have the approximate value from the IBM2 2005 neighbors com-
putation.  Contigs anchored by unpublished loci are provided the genetic position listed in FPC for a contig; in many instances these an-
chorings are based on rice-maize synteny of markers.  Most of the FPC markers, both SSRs and overgos, were developed from maize 
cDNAs (ESTs; Unigenes). (Gardiner et al., Plant Physiol. 134:1317:1326, 2004). 
 
Locus: Loci flagged by an asterisk are taken from the IBM2 map, which uses the high resolution 302 member inter-mated IBM mapping 
population of Mike Lee.  Other loci are from the IBM2 2006 Neighbors map, a serial projection of genetic maps stored in MaizeGDB onto 
the IBM2 frame.  
 
Shaded areas on each chromosome are approximate centromere locations, based on the Genetiic 2005 map compilations of Ed Coe 
(MNL 79; MaizeGDB). 
 

 
Submitted by  

Mary Schaeffer (Polacco)
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Chromosome 1 

BIN BAC FPC: 
Contig 

 
CB 

Genetic 
IBM 

Locus 

1.00 1 22 -0.12 bnlg149 
  382 -0.01 umc1613 
  413 0 umc1353 
  416 0 umc1354* 
  440 0 bnlg1124 

1.01  454 2.5 tub1* 
 2 115 10.5 dmt103b 
  139 10.5 umc1177* 
  159 16.5 umc1566* 
  165 16.5 umc2183 
 3 40 26.1 mmp102* 
  40 31.1 AY110314* 
  110 31.11 umc1619 
  129 31.11 csu589 
  229 48.7 lim179* 

  330 48.71 AY107629 
  343 52.59 csu680a 
  343 48.71 umc1292 
  344 48.71 bnlg1179 
 4 45 68.3 mlo1* 
  50 68.3 umc1041 
  84 68.3 gpb1 
  114 68.31 umc1106 
  156 68.31 PCO072650 
  222 82.8 bnlg1014* 
  291 87.4 umc2012* 
  372 88 umc1071* 
  410 86.3 umc1269* 
  412 88.3 umc1305 
  422 88.3 smt2 
  437 88.3 gst31 
  483 89.2 umc1977* 
  543 89.2 prc3 
  551 91.5 umc1948* 
 5 20 102.99 AY110853 
  68 103 umc2215 
  82 103 umc1685* 
  382 108.3 umc1160* 
  470 110.9 umc2224* 

1.02  534 113.87 umc157a(chn)* 
 6 171 124.69 bnlg1178 
  172 124.69 esr2 
  300 124.7 umc2225* 
  325 133.6 umc1166* 
  410 133.61 PCO128140 
  488 141.8 umc1568* 
 7 18 143.5 bnlg1429* 
 8 48 160.53 pds1 
  314 160.55 bnlg1627 

  332 160.55 umc2191 
  562 160.58 umc1467 
  794 160.6 umc1976* 
  819 165.8 umc2226* 
  1033 166 mmp135* 
 9 20 170 bnlg1953* 
  371 170.04 umc1711 
  621 170.06 bnlg1007 
  846 114.7 gln6 
  949 170.09 bnlg1803 

1.03  1097 198.06 umc76a* 
 10 98 204.95 umc2383 

Chromosome 1 

BIN BAC FPC: 
Contig 

 
CB 

Genetic 
IBM 

Locus 

  584 205 lim122* 
 11 40 210.6 umc1403* 
  392 210.64 umc2397 
  405 219 bnlg1484* 
  1167 225.4 AY109929* 
  1230 225.41 umc2185 
  1274 226.4 umc1397* 
  1316 229.6 AY110052* 
  1565 229.63 ibp2 

  1739 229.64 PCO063726 
  2076 257.4 umc1479* 
  2156 257.41 csu145c(pck) 
  2174 257.41 PCO074335 
  2176 259.1 bnlg439* 
  2177 259.3 bnlg1203* 
  2425 260.7 fad8* 
  2512 260.71 umc1701 
  2587 260.72 pdc3 
  2723 270.6 umc13* 
  2758 278.1 AY110632* 
  3042 278.13 rth3 
  3153 278.14 p1 
 12 12 287.14 p2 
  97 287.14 AY110240 
  396 287.18 AY107489 
  576 287.19 umc1514 
  632 302.8 AY110393* 
  638 287.2 AW400087* 
  680 287.2 bnlg182 
  680 290.3 umc1880* 
  680 290.1 bnlg1866* 
  699 290.32 umc2171 
  772 290.4 phi109275* 
  825 290.41 asg45(ptk) 
 13 120 292.4 lim432* 

1.04 14 26 328.57 umc1452 
  198 328.59 cdo38a(ntp) 
  308 328.6 umc49c 
  404 326.7 bnlg2238* 
  494 326.71 bnlg1016 
  494 320.9 mmp56* 
  667 328.5 umc2124* 

  685 328.71 umc1254 
  723 328.71 les22 
  1441 337.69 sod4* 
  1446 340.7 csu737(npc) 
  1636 337.71 umc2217 
  1858 350.6 AY110330* 
  2013 374.8 umc1917* 
  2272 350.64 umc1144 
 15  345 unpublished 
 16 42 360.9 umc2227* 
  324 360.93 umc2390 
 17 237 386.4 bnlg1811* 
 18 389 390.8 bnl9.11b(lts)* 
  472 391.8 umc2228* 
 19 552 392.73 aoc1 
  844 392.75 umc1770 
 20 125 398.2 bnlg2295* 
  156 397.3 umc2229* 

1.05 21 191 405 csu3* 
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Chromosome 1 

BIN BAC FPC: 
Contig 

 
CB 

Genetic 
IBM 

Locus 

  309 408.21 csu694b(uce) 
  367 405.02 umc1243 
  367 401.3 umc2112* 
  392 401.2 bnlg2086* 
  673 413.06 mtl2 
 22  406 unpublished 
 23 634 410.06 bnlg1884b 
 24  415 unpublished 
 25 15 422.68 umc1734 

 26 177 434.61 umc1297 
  498 430.6 umc1515* 
  599 430.62 myc7* 
 27 352 432.4 umc2230* 
  588 433.6 AY111680* 
 28 494 437.3 AY109678* 
 29 611 438.8 umc1461* 
  1029 439 csu1138* 
  1187 439.01 umc1689 
 30 1899 440 umc1076* 
  2729 473.5 obf1 
  2852 441.2 mmp101* 
  2883 445.5 AY110396* 
 31 71 450.8 umc1676* 
  828 450.87 umc1611 
  1403 450.92 AY106439 
 32 234 453.5 umc2231* 
  447 453.52 umc1626 
  700 453.54 bsd2 
 33 22 463.9 CL14065_1 
  210 467 umc1906* 
  321 467.9 umc1903* 
 34 23 464.7 AI855190* 
  97 471.7 umc1395* 
  217 473.2 umc1321* 
  276 475.9 umc1603* 
  276 474.5 umc2233* 
 35  476 unpublished 
 36 116 485.84 umc1323 
  745 485.9 uaz276* 
  1138 485.94 mbd106 

1.06  1536 499.22 gpm4 
 37 339 508.18 umc2083 

  435 508.19 uce1 
  556 508.2 umc1812* 
  557 508.2 umc1754 
  837 508.23 csu61b 
  992 508.24 csu92a 
  1001 508.24 umc1508 
  1013 517 umc1590* 
 38 68 527.6 bnlg2057* 
  590 529 umc2234* 
  726 535.1 umc1123* 
  726 532.8 bnlg1598* 
  991 541.3 AY104360* 
  1038 541.3 umc1281 
  1038 541.3 umc1398 
  1047 544.2 mmp156* 
  1277 548.3 bnlg1057* 
 39 70 548.4 umc1396* 
  133 550 umc2235* 
  204 555.71 umc1919* 

Chromosome 1 

BIN BAC FPC: 
Contig 

 
CB 

Genetic 
IBM 

Locus 

 40 82 557.6 bnlg1615* 
  157 558.5 csu805* 
 41 19 570.8 ntf1* 
  41 570.8 umc1668 
  146 587 umc1035* 
  148 583.3 mmp123* 
  174 587 PCO116807 
  201 588.2 umc1709* 
  490 593.8 umc1924* 

  522 593.8 umc1335 
  731 604.8 umc2236* 
  855 606.5 umc1925* 

1.07  859 607.3 asg62* 
  1039 607.32 hm1 
  1236 618.5 umc2237* 
  1414 618.52 umc1122 
  1527 630.6 umc2239* 
  1535 642.27 umc2396 
 42 27 648.5 umc1661 
 43 218 649.5 bcd98a* 
  373 652.08 umc1356 
  373 652.08 umc1374 
  452 653.4 umc1358* 
  586 656.7 AY111834* 
 44 76 658.6 bnlg1556* 
  555 658.65 umc1833 
  588 658.65 umc1486 
  727 658.67 umc1706 
  1505 658.74 umc1278 
  2620 658.85 umc2064 
  2841 658.88 bnl17.15b(bt2) 
  2846 658.88 btl2 
 45 175 693.6 mmp173* 
  218 693.6 umc2387 
 46 21 700.5 bnlg1025* 
  103 706.4 AY110356* 
  131 711.5 umc1128* 
  310 714.4 umc1147* 
  593 735.2 AY110313* 
  658 737.24 umc1848 
  758 740.4 AY110191* 

1.08  938 722.4 umc128* 

  1009 722.3 AY110159* 
  1266 721.9 umc1245* 
  1274 741.51 umc59c 
  1619 744.7 cdo98b* 
  1737 747.9 umc1998* 
  1766 747.9 bnlg1629 
 47 151 755.2 bnlg2228* 
  152 756.5 umc83a* 
  244 756.51 umc2029 
 48 49 760.3 lim254* 
  244 770.4 umc1955* 
  285 770.4 umc1085 
  586 774.5 umc2181* 
 49 389 776.51 mmc0041 
  452 776.51 umc1838* 
  621 781.6 umc1446* 
  717 785.3 an1* 
  728 784.7 mmp22* 
  759 785.3 bz2 
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BIN BAC FPC: 
Contig 

 
CB 

Genetic 
IBM 
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  943 793.05 AY110349* 
 50 98 800.7 umc1991* 
  265 800.72 bnlg1643 
  619 805.3 umc1383* 
  693 806.5 umc2240* 
  719 806.5 umc2385 
  720 806.5 umc1843 
 51 145 807.57 AY106137 
 52 262 809.86 nfc103a 

  453 809.88 umc2116 
  495 809.89 vp14 
  623 809.9 umc1914* 
  631 811 AY109506* 

1.09  659 812.3 cdj2* 
 53 63 839.29 glb1* 
 54 356 847 umc1298 
  357 847 bnlg1331* 
 55 56 842.3 umc2047* 
  410 825.14 umc27b 
 56 418 849.01 lpe1 
 57 11 883.03 AY112283 
  46 883.03 ole4 
  125 883.04 umc2028 
  295 883.06 umc1306 
  402 883.07 bnlg1720 
  410 883.07 tb1* 
  693 886.1 umc1431* 

1.10  833 886.9 umc107a(croc)* 
  834 886.9 gln2 
  1035 889.9 AI665421* 
  1296 889.93 PCO087393 
  1403 889.94 umc1290 
  1436 890.9 AY110019* 
  1520 890.91 kn1 
  1579 890.91 knox3 
  1880 898.7 umc2149* 
  1887 898.7 bnlg1268 
  1939 927.67 AY104234 
  2048 901.85 adh1* 
  2289 907.1 BE639426* 
  2322 907.11 umc1885 
  2355 907.12 umc1534 

  2355 913.4 bnlg1671* 
  2614 934.5 uaz130a(tlk)* 
  2838 926.3 PCO095183 
 58 30 927.4 mta1 
  128 927.4 umc1774 
  209 927.4 phi308707* 
  271 927.4 umc2223 
 59  930 unpublished 
 60  951.2 unpublished 

1.11 61 291 963.6 umc161a* 
 62 410 972.99 umc1500 
  484 973.97 csu63a(cdj) 
  488 973 phi265454* 
  675 1,007.60 umc1553* 
  707 987.3 AY110426* 
 63 50 1,014.90 umc1681* 
  60 1,014.90 ohp1 
  108 1,019.10 umc1129* 
 64 36 1,030.98 csu604a(trh) 

Chromosome 1 

BIN BAC FPC: 
Contig 

 
CB 

Genetic 
IBM 

Locus 

  152 1,030.99 umc1862 
  184 1,030.99 bnlg2331 
  255 1,031.80 umc2242* 
  265 1,031.00 umc2241* 
  272 1,031.80 csu33b 
  280 1,031.80 ccr1 
  282 1,031.80 umc1737 
  290 1,031.80 bnlg1055 
  318 1,034.30 umc1118* 

  338 1,034.30 cesa5 
  492 1,034.32 bnlg667a 
  625 1,041.78 csu134a(thf) 
  642 1,034.33 AY109096 
  773 1,051.10 umc1744* 
  815 1,051.10 ids1 
  832 1,051.11 chi1 
  860 1,051.11 umc1220 
  861 1,054.20 umc84a* 
  965 1,054.21 AY106825 
  971 1,054.21 bnlg2123 
  972 1,054.21 bnlg131 
  972 1,055.90 umc1630* 
  986 1,055.90 AY109128 
 65 32 1,096.47 bnlg504 
  55 1,096.47 AY112175 
  249 1,096.49 CL62610_1 
  262 1,099.30 umc2045* 
  307 1,098.40 fdx3* 
  311 1,098.40 umc2243* 
  333 1,096.50 umc1725 
  335 1,096.50 umc1331* 
  339 1,097.40 phi227562* 
  423 1,103.00 phi064* 

1.12 66 58 1,121.90 tufm1* 
  98 1,119.20 umc1819* 
  120 1,117.10 umc1605* 
  120 1,120.30 umc2244* 
  185 1,122.90 AY109916* 
 67 30 1136.0 umc1499 
  36 1,136.00 csu1114 
  229 1,136.02 umc1797 
  290 1,136.03 AY104686 
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Contig 

 
CB 

Genetic 
IBM 

Locus 

2.01 69 60 47.4 umc1165* 
  81 47.4 umc2363 
  109 47.4 csu642 
  133 47.41 bnlg1338 

2.02  180 57.6 umc1542* 
  196 57.6 umc1227 
  374 77.7 umc1265* 
  591 87.8 BE640649* 
  694 87.81 umc2403 
  698 87.81 sgb101 
 70 78 92.6 umc1824a* 
  199 92.8 umc1823* 
  199 92 umc1961* 
  250 93.3 mmc0111* 
  260 93.3 bnl7.49c(hmd) 

  359 94.4 AY109516* 
  397 94.4 CL52019_1 
  629 94.43 bnlg1302 
  676 94.43 dmt102b 
  720 94.44 umc1934 
  728 122.4 eks1* 
 71 305 148.1 bnlg1327* 
  461 154.6 umc1261* 
  461 152.83 umc1262* 
  468 154.71 bnlg125 
  468 154.71 csu1091 
  468 154.71 csu1113 
  522 156.6 umc1422* 
  533 156.6 gpm7 
 72 103 156.56 umc2193 
  127 163.5 AY106040* 

2.03  161 164.55 umc6a* 
 73 82 164.54 si605074C02 
 74 19 182.3 umc44b* 
  124 182.31 nfd102 
  245 182.32 bcd855a(ext) 
  351 197.15 b1* 
  502 197.17 umc1845 
  545 203.1 mmp33* 
  835 217.32 ole1* 
  938 217.33 sdg104 
  1081 217.34 AY107034 
  1111 221.4 AI920398* 
  1259 221.41 bnlg2248 
  1362 221.42 umc1769 
  1619 221.45 umc1555 
  2020 227.1 bnlg1064* 

2.04  2255 243.3 umc34* 
  2255 244 phi109642* 

  2305 236.4 AY104214* 
  2337 244.7 bnlg381* 
  2337 244.01 si606023F08 
 75 15 250.1 umc1026 
  15 250.1 umc1024* 
 76 9 251.1 umc2247* 
  304 251.13 AY103944 
  499 267.8 umc2248* 
  589 262.6 AY110266* 
  600 266.8 umc1326* 
  611 268.4 umc259b* 
  770 269.6 umc1448* 

Chromosome 2 

BIN BAC FPC: 
Contig 

 
CB 

Genetic 
IBM 

Locus 

  805 269.6 cta1 
 77 27 273.61 PCO140184 
  604 273.67 hag103a 
  851 273.69 CL58207_1 
  918 273.7 umc1465* 
  1019 274.9 umc1541* 
  1402 284.7 prp2* 
  1408 284.7 CL10221_1 
  1450 284.7 umc2032 

 78 76 293.31 grf1* 
  118 293.32 umc1579 
  118 294.2 umc1580* 
  171 293.8 lim86* 
  171 294.2 bnlg1018* 
  227 294.21 cdo1328b 
  278 295.1 bnlg1175* 
  444 295.8 umc2251* 
  528 296.3 umc2249* 
  797 292.87 csu56c(ohp) 
  1219 296.37 AI714808 
  1294 306.3 bnlg108* 
  1327 306.3 bnlg1909 
  1507 310.2 umc1259* 
 79 189 313.5 umc2030* 
  315 314.4 umc1861* 
  497 314.41 umc1285 
  1038 316.7 umc2088* 
  1191 316.72 umc1485 
  1194 323.3 hrg1* 
  1590 320.7 umc2079* 
 80 120 328.93 hda102 
  398 328.96 AY112119 
  825 329 umc2250* 
 81 53 332.17 bnlg1613 
  339 332.2 umc2125* 
 82 400 339.3 umc1454* 
  402 339.3 umc1455 
  615 339.32 umc1410 
 83 172 341.32 umc1007 

2.05 84 565 342.38 npi220d 
 85 135 344.8 umc1635* 
 86 408 344.4 umc1581* 

  2332 345.72 zpu1* 
  2775 345.74 cdo456b 
  2830 345.74 umc1884 
  2830 349 AY109687* 
 87 381 346.47 AY107012 
  1118 346.5 mmp119* 
 88 59 346.46 bnlg1887 
 89 1973 352.21 hsbp1 
  3713 352.4 AW681281* 
 90 366 357.45 umc1459 
  394 358.6 mmc0401* 
  726 359.1 umc2252* 
  893 359.12 AY111877 
  986 357.5 umc2110* 
  1192 361.2 umc1028* 
 91 112 369.3 umc1079* 
  273 368.8 bnlg1831* 
  368 364.5 AY110336* 

2.06  371 369.32 umc255a 
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IBM 
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  565 369.34 pbf1* 
  619 369.34 bnlg371 
  1141 369.38 umc1235 
  1210 373.5 bnlg1036* 
  1653 373.57 umc1156 
  1966 373.62 csu747a(arf) 
  2653 375.3 umc1658* 
  3554 376.1 umc2253* 
  3899 376.14 bnlg1396 

  3992 377.4 umc2178* 
  4070 377.41 umc2194 
  4200 377.42 umc2192 
 92 52 378.7 umc2254* 
  156 379.2 bnlg1138* 
  287 379.28 akh2 
  498 379.4 umc1923* 
  608 380 umc1080* 
  626 380.6 umc1755* 
 93  380.2 unpublished 
 94 81 380.8 AY109981* 
 95 135 381.8 umc1004* 
 96 56 382.8 PCO063114 
  781 382.87 umc1749 
  846 382.88 umc2023 
 97 17 394.89 umc2019 
  48 394.89 umc1946 
 98 45 401.94 umc2402 
  166 401.95 umc1637 
  190 401.95 bnlg1329 
  382 401.97 amy3 
  463 401.98 AI861369 
  742 414.1 umc2129* 
  789 414.1 umc1497 
  1122 414.14 umc2380 
 99  416 unpublished 
 100 10 422.68 mmc0271 
  10 178.78 mmc0231* 
  163 427.9 AY110410* 
  187 422.7 umc1890* 
 101 354 433.4 umc2205 
 102  450 unpublshed 
 103 62 452.19 bnlg1633 

  100 453.8 phi251315* 
  155 452.2 AY109917* 
  245 453.81 bnlg1267 
  555 453.85 bnlg198 
  555 453.85 bnlg1335 
  868 475.1 umc1560* 
  877 474.8 bnlg2077* 
  925 475.11 umc1554 
  980 475.11 umc4a 
  1136 475.12 umc1536 

2.08  1234 478.7 asg20* 
  1283 480.7 umc1049* 
  1296 482.2 mmp116* 
 104 79 509.12 bnlg1662 
  143 509.13 umc1126 
  154 509.13 bnlg1721 
  192 509.13 bnlg1767 
  501 509.16 bnlg1169 
  687 509.18 umc1526 

Chromosome 2 

BIN BAC FPC: 
Contig 

 
CB 

Genetic 
IBM 

Locus 

  837 509.2 umc2005 
  869 509.2 bnlg1233* 
  895 515.85 hda109 
  927 515.8 AI668346* 
  1053 520.5 phi435417* 
  1167 522.4 umc1947* 
  1252 136.1 umc1604* 
  1437 529.2 bnlg1316* 
  1739 529.23 chc101b 

  1739 538.8 AY109645* 
  1893 538.82 PCO102097 
  1898 538.82 umc1992 
  1898 544.4 umc2085* 
  1954 547.68 npi298a* 
  1959 548.5 umc1633* 
  2075 562.5 mmp34* 
 105 92 572.4 bnlg1606 
  92 573.3 cdo38c(ntp)* 
  98 572.4 mmc0381* 
  99 573.3 bnlg1141 
  153 573.6 bnlg1746* 
  183 573.6 umc1798 
  496 577.6 bnlg1940* 
 106 161 579.81 umc2202 
 107 9 584.3 umc1516* 
  19 584.3 gpm16 
 108 15 591.47 umc2374 
  225 591.49 umc1230 

2.09  383 591.5 umc49a* 
  474 591.51 umc1551 
  598 591.52 bnlg1520 
  778 343.7 umc1252* 
  778 600.7 umc1256* 
  891 601.6 AY109592* 
  1172 601.63 umc1525 
  2027 601.71 umc1736 
 109 279 650.1 bnlg469b* 
  317 654.8 bnlg1893* 
  334 654.8 csu109a 
  637 692.4 umc2184* 
  670 692.4 umc2077 
  672 681.8 AY110389* 

  707 694.6 mmp183* 
 110 46 713.1 AY109586* 
  120 712.1 phi101049* 
  186 713.11 umc2214 
  331 725.3 AY111236* 
  398 725.31 AY106674 
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BIN BAC FPC: 
Contig 

 
CB 

Genetic 
IBM 

Locus 

3.00 111 265 0 umc2118* 
  296 5.59 g2* 

3.01  334 5.6 umc1931* 
  334 9.5 umc2255* 
  338 7.5 phi453121* 
  340 7.1 umc1746* 
  352 9.5 umc32a 
  420 9.5 AY106313 
  427 9.5 umc1793 
  427 11.2 umc1780* 
  427 11 phi404206* 
  491 21.8 umc1394* 
  520 23.4 umc2256* 
  539 28.2 umc1970* 
  543 29.2 umc2071* 
  630 30.5 umc2257* 

  673 30.5 AY112199 
  679 35.5 umc1892* 
  687 38 phi104127* 
  699 38.7 umc2049* 
  704 38.7 umc2377 
  709 37.35 umc2376 
  712 38.7 cdo345b 

3.02  766 60 csu32a* 
  916 67.2 umc1458* 
  1029 77 bnlg1144* 
  1054 78.5 umc1886* 
  1063 78.5 bnlg1325 
  1069 78.5 csu230 
  1102 78.51 bnlg1523 
  1127 78.51 umc1814 
  1351 78.53 me3 
  1400 95.4 AY109549* 
  1443 98.42 cko1* 
 112 26 103.3 bnlg1647* 

3.03  87 109 asg24a(gts)* 
  353 127.8 umc2369 
  353 127.8 umc2258* 
  359 131.7 umc2259* 
  436 129.4 bnlg1447* 
  447 132.59 bnlg1904 
 113  131 unpublished 

3.04 114 20 152.7 asg48* 
  137 153.75 csu242 
  297 157.3 uaz159b* 
  375 159 umc59e* 
  375 159 umc1030* 
  448 163.5 umc1772* 
  452 163.5 umc1729 
  685 165 umc1425* 

  819 166.9 umc2000* 
  972 168.01 tpi4 
  980 168.02 bnlg2136 
 114 1005 168.02 umc1965 
 115 180 177.4 umc1495* 
  181 176.6 umc2158* 
  194 177.4 umc1351 
  543 181.7 umc2033* 
  605 181.1 umc1392* 
 116 45 189 umc1742* 
  258 189.03 rz543a 

Chromosome 3 

BIN BAC FPC: 
Contig 

 
CB 

Genetic 
IBM 
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  481 190.2 umc2117* 
  548 191.1 umc1655* 
  548 190.6 bnlg1019a* 
  559 190.8 bnlg1452* 
 117 24 191.97 ocl1 
  152 191.98 umc1087 
  152 190.8 bnlg1113* 
  179 190.8 umc1717* 
  792 192.04 bnlg2047 

  956 192.05 umc2260 
  1017 192.06 AY107193 
  1287 208.6 mmc0132* 
  1476  umc1810 
  1687 210.4 umc2261* 
  2111 212.7 mmc0312* 
  2111 213.6 umc1908* 
  2390 213.63 PCO107756 
  2476 214.7 umc2262* 
  3684 214.82 npi220b 
  3737 214.83 umc1347 
 118 489 227.8 umc2263* 
  681 337.23 te1 
  1812 318.2 umc2020* 
 119 297 228.2 PCO068796 
  362 228.2 umc1504* 
  869 228.5 mmp29* 
 120 244 238.1 AY110403* 
  636 244.7 AY110297* 
  661 266 umc1683* 
  694 266 PCO141323 
  2956 266.03 bnlg1957 
 121 975 254.6 AY110151* 
  1391 254.64 AY111333 
  2034 261.1 umc2264* 
  2300 261.11 bnlg602 
  2766 261.12 umc1750 
  2776 262.9 mmp9* 
  2782 269.4 umc1449* 
 122 70 283.89 cdo1160b(kri) 
 123 231 279.3 umc1527* 
  432 279.32 umc1616 
  525 279.33 bnlg1628 

  543 280.4 umc1773* 
  1344 290.6 umc2002* 
  1489 290.62 gpm14 

3.05 124 268 297.9 umc102a* 
  337 299.2 umc1174* 
  337 301 umc1600* 
  704 301.03 AI714716 
  876 301.04 umc1300 
  1514 306.06 phys2* 
  1870 306.09 abp1 
  1934 306.1 bnlg1601* 
 125 89 312.77 chr109b 
  310 312.8 umc1102* 
  310 313.4 bnlg1035* 
  408 315.4 AY110352* 
  595 315.42 csu439(trm) 
 126 43 318.14 atp1 
  398 319.2 umc1167* 
  680 318.2 umc2020* 
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  696 318.2 mmc0022* 
  696 318.2 umc2020* 
  1099 319.26 umc2155 
  1116 319.26 umc2127 
 127 54 326.2 AY112215* 
  514 326.25 csu706 
 128 305 331.3 AY111507* 
  476 334.6 AY111541* 
  1033 334.66 bnlg1117 

 129 491 343.78 ldp1 
 130 73 345.77 umc1954 
 131 142 346.8 myb2* 
  388 346.83 cdo109 
  411 346.83 umc1839 
  440 346.83 si618046E03 
  745 354 umc2265* 
  821 361.1 csu636* 
  882 358.3 sps2* 
 132 876 371.4 umc1973* 
  947 384.9 AY111296* 
  1142 384.92 umc1400 
  1168 384.92 umc2166 
  1192 388.1 AI770873* 

3.06  1317 391.4 bnl5.37a* 
  1339 390.3 umc1539* 
  1499 391.41 umc1593b 
  1702 394.8 umc1311* 
  1723 394.8 bnlg1449 
  1963 398.4 umc1730* 
  2096 401.2 umc1027* 
 133 141 402.94 npi268b 
 134 85 411.6 bnlg1063a 
  128 411.6 umc1266* 
  240 411.61 npi432 
  277 411.62 bnlg1798 
 135 171 434.3 umc2266* 
  370 434.33 bnlg1047a 
 136  445 unpublished 
 137 197 452.7 umc60* 
  213 452.7 umc2408 
  236 452.7 umc1951 
 138 84 461.1 umc2268* 

  613 461.15 csu351 
  630 461.15 umc2076 
  700 482.3 umc2269* 
  716 481.6 bnlg1951* 
  1002 482.33 umc1985 
  1037 482.33 bnlg1931 
  1049 488 csu191* 
  1245 491.4 bnlg1160* 
  1306 491.41 csu264 
  1306 491.41 umc2381 
  1338 491.41 csu180 
  1338 491.41 umc2169 
  1437 494 umc2270* 
  1438 494 umc2271* 
  1682 494.02 CL13054_1 
  1732 503 lim424* 
  1880 507.2 AY111125* 
 139 177 511.5 dupssr17 
  177 511.5 bnlg197* 

Chromosome 3 

BIN BAC FPC: 
Contig 

 
CB 
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IBM 
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  542 512.7 AI770795* 
  614 512.71 si618016E09 

3.07 140 348 540.2 umc1135* 
  348 538.2 umc2050* 
 141 25 544.18 umc1690 
  101 544.19 si605077F08 
  228 544.2 umc2272* 
  383 544.4 umc1528* 
  452 544.6 umc1399* 

  459 552.67 csu567(ces) 
  501 544.6 bnlg1605* 
  775 544.63 umc1659 
 142 297 562.1 AY104511* 
  371 567.6 umc1489* 
  380 568 umc2273* 
  417 568.3 umc1404* 
  457 578.05 cdo1160c(kri) 
 143 84 570.14 umc1286 
  291 575.18 nfc101 
 144 43 579.49 AY106518 
  129 579.5 umc1825* 

3.08 145 28 597.53 AW258116 
  741 597.6 AY105849* 
  766 597.6 gpm3 
  813 597.61 bnlg1779 
  900 609.2 umc1140* 
  913 610.2 umc2275* 
 146 124 617.5 umc1915* 
  137 618.6 bnlg1108* 
  591 618.65 sdg115 
  682 633.8 umc1320* 
  688 638.3 AY109934* 
  689 652.4 umc2276* 
  718 634.8 umc1273* 
  763 652.41 si946021A07 
 147 195 653.81 csu397(cah) 

3.09 148 77 699.2 csu303* 
  112 699.2 sh2 
  189 702.2 csu845* 
 149 50 702.19 AY111254 
  196 702.2 bnlg1257 
  264 702.21 bnlg1182 

  506 738.7 umc2152* 
  570 747 umc2008* 
  672 748.5 umc1813* 
  710 747.5 umc2277* 
  711 747.5 cdo665a 
 150 487 759.89 mmc0001 
  496 759.89 csu58a 
  567 759.9 npi425a* 
  589 760.9 bnlg1496* 
  769 769 AY110567* 
 151 135 806.9 umc1361 
  139 806.9 umc1052 
  184 806.9 umc1641* 
  617 806.94 nph1 
  721 806.95 umc255b 
  833 806.97 umc2048 
  895 826.71 umc1136 
  895 806.97 umc1639 
 152 62 826.9 bnlg1098 
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  290 826.93 csu728a 
  307 826.93 plt2* 
 153 14 828.9 umc1594* 
  60 828.9 cyp1 
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4.01 155 93 15.8 bnlg1370 
  147 15.8 msf1* 
  211 23.4 umc1228* 
  216 23.4 umc2148 
  220 22.9 umc2279* 
  240 24.6 umc123* 
  312 24.61 cyp3 
  315 37.5 bx4* 
  329 37.5 umc1276 
  385 46.6 cyp5* 
 156 138 81 bnlg1318 
  161 81 umc1759* 
  165 81 umc1758 
  165 81 umc1757* 

4.02  165 81 phi295450* 

  188 71.87 umc2409 
  213 81 umc2150 
  248 101.1 umc1943* 
  251 101.1 umc1509 
  445 101.12 PCO146629 
 157 616 116.15 umc1288 
  616 116.15 umc1294 

4.03 158 19 135.1 umc31a* 
  19 135.7 AY110398* 
  123 141.6 umc2082* 
  330 143.4 csu235* 
  411 147.21 adh2* 
 159 157 152.9 AY110253* 
  240 152.91 pdi1 
 160 246 158.8 umc2280* 
  246 158.6 umc2281* 
  341 181.4 umc1902* 
  458 196.4 umc2039* 
  489 196.4 umc2211 
  539 200.3 pgd3* 
  539 214.53 umc1821 
  944 205 wip2* 

4.04  1132 210.83 npi386a(eks)* 
  1186 210.83 umc49d 
 161  213 unpublished 
 162 182 218.48 uaz246a(mbf) 
  343 218.5 umc1117* 
  513 223.6 lim415* 
  560 228.4 umc1652* 
  740 228.42 psb3 
 163 328 232.13 ocl5a 
  511 232.15 zp1* 
  511 736.7 cat3* 
  804 237.8 bnlg490* 

4.05 164 143 250.75 bm3 
  240 250.76 umc2206 
  609 250.8 umc2061* 
  757 250.82 umc1662 
  766 250.82 AY107128 
  968 254.9 umc2282* 
  1109 252.15 gpc1* 
  1141 253.9 csu474(rpS14) 
  1428 253.93 bnlg1937 
  1859 253.97 umc1382 
  2236 254.01 bnlg1217 
  2266 271.4 umc1964* 

Chromosome 4 

BIN BAC FPC: 
Contig 

 
CB 

Genetic 
IBM 

Locus 

  2272 270.3 umc1303* 
  2449 268.4 bnlg1265* 
  2521 698.9 umc1180* 
  2774 271.41 bnlg252 
  2881 271.41 umc1390 
  3322 274.7 AY110290* 
 165 271 279.79 chr112a 
  1051 279.87 csu661 
  1283 279.9 csu509* 

 166 745 287.3 umc1175* 
  746 287.3 akh1 
 167 278 289.26 bnlg1729 
 168 61 295.2 umc1511* 
 169 117 298.1 umc1791* 
  481 298.11 umc1851 
 170  298.5 unpublished 
 171 966 299.9 bnlg1755* 
  1182 298.9 mmp140* 
 172 498 294.3 umc1953* 
  503 294.4 umc2283* 
  1051 294.45 umc1451 
  1090 294.45 umc1548 
  1209 294.46 umc1317 
  1371 294.47 umc1896 
  1676 294.5 umc1895 
  1704 294.5 pep7 
 173  300 unpublished 
 174 149 300.72 umc1362 
  161 300.72 umc2054 
 175  301 unpublished 
 176 69 302.49 csu34b(rpS8) 
  230 302.5 umc1142* 
 177 137 303.4 csu39 
 178 299 304.31 CL65845_1 
 179 112 305.2 umc1702* 
  456 326.5 AY110355* 
  611 320.4 AY110562* 

4.06  1110 331.3 mmc0371* 
  1228 333.2 umc1945* 
  1248 332.4 umc2284* 
 180  335 unpublished 
 181 441 362.34 umc2391 

  934 362.39 bnlg1621a 
  1060 362.4 AY110310* 
  1454 362.44 umc1299 
 182 173 373.3 rz567b(klc)* 
  293 373.31 umc2070 
  372 373.32 umc1869 
  1234 373.4 umc1329 
  2046 392.2 bnlg2291* 
  2082 392.4 bnlg1137* 
  2331 392.42 bnlg1784 

4.07  2756 411.3 umc2038* 
  2843 411.31 umc1651 
  2859 414.2 umc19* 
  3174 414.23 umc1994 
  3220 414.24 umc1620 
  3222 414.24 umc1847 
  3545 428 bnlg1189* 
  3791 428.02 PCO119336 
  3854 428.03 csu672b 
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4.08  4044 443.2 umc1775* 
  4071 443.2 uaz171 
  4185 443.21 mmc0341 
  4186 443.21 umc2009 
  4359 452.1 AY109534* 
  4381 455.9 mmp3* 
  4466 455.91 umc1043 
  4466 455.91 umc1871 
 183 321 462.1 umc1476* 

 184 16 463.3 gol1* 
  202 463.32 pdh1 
  434 463.34 bnl8.45b 
  445 463.34 umc2404 
  580 467.1 bnlg2244* 
  583 467.1 umc2384 
  632 467.1 bnlg1927 
  655 467.11 umc1418 
  696 470.6 umc1899* 
  741 470.6 PCO129009 
  766 475.7 bnlg2162* 
  844 475.71 umc2365 
  905 475.71 umc2041 
  946 475.72 zrp4 
 185 19 514.89 umc1612 
  138 514.9 umc2285* 
 186 33 515.91 umc1086 
 187 344 522.06 ssu1* 
 188 12 532.23 mmc0321 
  134 532.24 cdo365(pet) 
  136 532.24 csu166a 
  307 532.26 umc1051 
  400 531.7 umc2187* 
  636 532.29 CL12681_1 
  1039 536.9 AY110989* 
  1043 536.9 PCO136722 
  1074 535.4 AY109980* 
  1115 535.4 umc1371 
  1379 536.3 AY105971* 
  1428 535.5 umc1856 
  1494 535.5 umc1132* 
  1634 535.5 umc2153 
 189 118 562.75 umc1313 

 190  536.7 unpublished 
 191 177 553.7 umc2286* 
  188 554.1 umc2188* 

4.09 192 142 561.46 umc1559 
 193 396 561.5 AY110170* 
  495 559 umc52* 
  744 561.52 umc1039 
 194 49 565.38 umc1834 
  123 565.39 csu704 
  307 565.4 lim446* 
  437 565.41 umc2200 
 195 241 574.8 umc2139* 
 196 292 574.81 ensl002b 
  497 574.83 PCO104784 
  646 574.84 umc1939 
  646 581.8 umc1940* 
  652 581.8 AY111962 
 197  612 unpublished 
 198 21 616.7 AY110064* 
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  31 619.4 umc2287* 
  32 618.1 umc1328* 
 199 345 601.34 bnlg1023a 
  845 601.39 AY107200 
  940 601.4 rz599b* 
  1141 601.42 umc1631 
  1150 601.42 rpd3 
  1175 601.42 umc1820 
 200 19 635.16 umc1740 

  224 635.18 umc2360 
  376 635.19 umc2138 
  386 635.2 umc2137 
  388 635.2 umc2382 
  430 635.2 AY110231* 
  587 635.21 sbp2* 
 201 83 657 umc2046* 
  140 657.01 PCO088312 
  153 655 umc1101* 
  207 657.01 AY107910 

4.10  283 669.8 php20608a* 
  288 670.2 bnlg589* 
  301 670.2 csu758 
  314 670.2 umc1503 
  493 670.22 umc1720 
  596 670.23 umc1699 
  610 687.8 umc1109* 
  641 687.8 umc2044 
  641 692.1 umc2288* 
 202 84 707.79 PCO109372 
  139 707.8 umc2289* 
  139 715.5 AY109611* 
  164 708.5 AY109859* 
  165 716.21 bnlg1337 
  182 716.21 AY111822 
  198 716.21 umc1719 
  198 728.5 umc169* 
  208 730.34 wee1 
  296 730.34 umc1716 
  323 736.7 bip2* 
  327 736.7 cat3* 
  372 740.7 mmp182* 
  372 739.3 umc1649* 

 203 55 748.3 umc1707* 
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5.01 205 49 115.56 bnlg1836a 
  82 115.56 bnlg143 
 206 13 124.69 umc1766 
  99 124.69 umc1365 
  183 124.7 umc1781 
  227 124.7 umc2036* 

5.02 207 13 147.5 umc90 
  71 147.6 umc66c(lcr) 
  100 150.9 bnlg565* 
 208 80 147.5 tua4* 
  218 156.9 umc1587* 
  363 160.2 umc107b(croc)* 
  364 160.2 umc1894 
  453 160.21 cdo542 
 209 128 189.77 ole3 
  142 189.77 umc2115 

  261 189.78 bnlg1660 
  375 189.79 AY110835 
  396 189.79 bnlg105 
  435 189.8 umc1761 
  466 189.8 bnlg1879* 
 210 54 196.89 umc2167 
  132 196.9 umc2293* 
  160 196.9 tbp2 
  231 196.91 rps15 

5.03  347 203.3 csu164b* 
  375 203.3 umc2060 
 211 39 216.29 umc2388 
  93 216.01 umc2113a 
  134 216.3 bnlg1046* 
  294 216.32 umc1852 
  300 217.85 umc27a 
  352 217.8 umc1597* 
 212 63 230.35 umc1468 
  492 230.39 bnlg557 
  500 230.39 PCO135705 
  571 230.4 umc2159 
  583 230.4 mmc0351* 
 213  231.5 unpublished 
 214  232 unpublished 
 215 23 235.6 AY111142* 
  201 235.62 umc83b 
  397 235.64 cpn1 
 216 86 242.6 umc1048* 
  16 242.59 px13 
  285 242.62 bnlg1700 
  342 247.6 umc1447* 
  348 245.5 umc2294* 
  579 247.62 umc1163 
  749 254 lim175* 

  1231 257.8 umc2295* 
 218 874 260.2 umc1315* 
  1257 260.24 umc1151 
 219 696 267.5 umc2296* 
  1008 267.7 umc1935* 
  1300 267.73 umc1475 
  1550 271.5 umc1692* 
  1612 271.5 umc1850 
 220 634 275.9 gpm5 
  642 279.1 umc2297* 
  646 279.1 umc1212 
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  696 275.9 umc1609* 
  768 279.11 umc2073 
  781 279.11 umc1784 
  840 279.12 AY107414 
  899 281.2 umc1355* 
  964 281.21 umc1274 
 221 173 285.49 cat1 
  262 285.5 umc1870* 
 222 160 286 umc1226 

 223 79 286.5 umc1389* 
  79 286.6 umc1429* 
  88 286.6 umc1731 
  89 286.6 umc1373 
  257 286.62 a2 
  394 286.64 umc2140 
  981 286.71 gtc102 
 224 329 294.94 cdo456c 
  762 294.99 umc2400 
  838 295 mmp58* 
 225 539 297.5 bnlg1902* 

5.04  606 301.6 bnl4.36* 
  893 301.63 umc2373 
  895 301.63 umc1815 
  1410 307 umc2298* 
  1414 307 umc1110 
  1418 307 csu670 
  1487 307.01 bnlg653 
  1532 307.01 csu774(lhcb) 
  1980 310 umc2299* 
 226 160 309.82 uaz275 
 227 180 309.82 umc1629 
  221 314.1 umc1591* 
  646 314.14 umc1224 
  912 315.2 umc2300* 
 228  314.4 unpublished 
 229 171 315.72 umc1563 
 230  315 unpublished 
 231 92 316.26 bnlg1287 
 232 66 316.53 umc1860 
  476 316.54 umc1283 
  934 313.3 bnlg1892c* 
 233 54 316.8 umc2302* 

  63 316.8 umc2406 
  162 316.81 umc1162 
 234 1247 317.6 umc1060* 
 235 102 320.1 BE639933* 
  678 318.79 nfd108 
  1171 318.85 dupssr10 
 236 154 336.39 npi285d(cac) 
  733 336.47 AY105205 
  1003 336.5 AY110906* 
 237 281 338 AY105029* 
  380 338.01 umc1092 
 238 30 346.45 umc1192 
  183 346.46 PCO103687 
  600 346.5 umc1348 
  600 346.5 umc1349* 
  1014 351.2 AY109532* 
  1053 371.2 csu308* 
  1053 368.4 umc1221* 
  1146 377 csu600* 
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  1151 377.9 umc1966* 
  1193 377.9 incw1* 
  1334 377.91 umc2111 

5.05  1758 389.9 mmc0081* 
 239 46 394.4 phi333597* 
 240 174 392.7 AY109682* 
  190 397 umc2026* 
  349 397.02 mmc0282 
  357 397.02 umc1800 

  376 402.2 mmp47* 
  403 404.9 umc1264* 
  494 427.92 serk2* 
  644 427.93 umc2386 
  778 427.94 PCO060271 
 241 18 408.8 PCO078116 
  18 408.8 umc2303* 
 242 84 410.8 umc1155* 
  138 410.8 umc1687 
  189 410.81 AY111089 
  209 410.81 CL11475_1 
  217 410.81 umc1502 
  323 413.8 nbp35* 
  324 413.8 umc2086 
  324 413.6 csu173* 
  520 413.82 PCO099796 
 243 25 415.78 AY107329 
  27 415.78 CL16923_1 
 244 368 435.96 bnlg1847 
  407 435.96 umc1853 
 245 27 467.14 umc1722 
  260 467.17 cdo400a 
  601 467.2 AY110063* 

5.06 246 330 479.47 umc126a* 
  331 469.39 umc156b 
 247 31 470.1 AY109938* 
  258 470.12 umc2072 
  346 476.6 mmc0481* 
  462 481.2 umc54* 
  566 479.7 umc2305* 
 248 25 488.4 csu604b(trh) 
  31 488.4 umc1752* 
 249 309 493.5 umc1524* 

 250 52 493.5 umc1680* 
  87 492.7 umc1941* 
  121 493.7 umc51a* 
  463 493.73 csu615a 
  536 500.7 bnlg609* 
  540 500.1 umc2306* 
  922 511.3 rz567a(klc)* 
  967 511.3 PCO111982 
  1208 511.33 umc2216 
  1240 516.3 mmp169* 
  1533 516.33 umc49m 
 251 68 528.83 umc2201 
  79 528.83 gln4* 
  252 528.84 umc2198 
  407 528.86 bnlg1346 
  439 538.49 umc1537 
  575 528.88 umc1646 
  591 528.88 umc1375 
  681 528.89 umc2013 
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  687 528.89 bnlg2305 
5.07 252 27 536.6 umc108* 

 253 331 590.39 csu672a 
  369 590.4 lhcb4 
  408 590.4 bnlg1118* 
  549 600 umc1072* 
  574 600.4 AY110369* 
  595 600.4 bnl7.49d 

5.08  721 609.4 bnlg118* 

  884 625.8 umc1792* 
 254 15 643.6 AY110182* 
  158 643.61 umc2143 
  217 656.7 AY105910* 
  255 656.7 umc2136 
  359 664.3 AW065811* 

5.09  441 669.4 php10017* 
  497 669.41 bnlg1695 
  497 669.41 bnlg1711 
  574 669.41 umc2209 
  697 676.7 umc1153* 



88 
 

 

Chromosome 6 

BIN BAC FPC: 
Contig 

 
CB 

Genetic 
IBM 

Locus 

6.00 256  5 unpublished 
 256 75 27.8 bnlg1043 
  88 27.8 umc2309* 
  141 27.8 umc2208 
  142 27.6 umc2310* 
   17.5 unpublished 
 257 50 37.56 umc2068 
  280 48.9 umc1143* 
  311 37.57 csu782 
 258  30 unpublished 
 259 29 60.87 umc1883 
 260 159 63.58 bnlg2243 

6.01  368 66.4 umc85a* 
  458 63.6 AY110100* 
  601 69.2 umc1606* 

 261 524 71.8 mmp163* 
 262 141 71.5 umc2311* 
  396 72.68 umc1753 
  577 72.7 bnlg1371* 
  601 72.7 bnlg426 
  602 72.7 bnlg1165 
  904 75.8 umc2312* 
  1218 75.84 bnlg1432 
  1218 75.84 bnlg1600 
  1283 78.3 bnlg1867* 
  1299 78.3 gpm8 
  1823 80.7 umc1229* 
 263 241 81 umc1625 
 264 581 82.46 umc2196 
 265 466 96 uck1* 
  666 98.4 umc1444* 
  951 98.4 bnlg391 
  1308 98.4 bnlg1433 
  1484 98.4 AY107121 
 266 124 98.4 bnlg1641* 
 267 1731 98.43 umc1498 
  1797 98.43 csu243 
  1797 99 umc2056* 
 268 15 100.3 uaz232b(sci)* 
  112 100.31 csu680e 
  270 99.3 umc2314* 
  548 110.4 mmp10* 
 269 60 98.6 umc1133* 
  726 98.4 AY110213* 
  1064  rDNA5.8S 
  1209 112.38 bnlg1538 
  1860 91.9 umc2313* 
  2013 98 umc2074* 
  2209 112.48 bnlg1188 

  2326 314.6 bnlg1174* 
 270 501 116.16 umc1195 
  648 116.17 mez1 
  933 116.2 mmp4* 
  1226 120.5 y1* 
  1326 121.13 cyc3 
  1388 121.14 bnlg1139 
  1388 121.14 csu146a(cdc48) 
  1664 121.16 bnlg1422 

6.02 271 225 124.94 umc59a 
  225 124.94 umc1517 
  382 124.95 saur1 
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  635 124.98 umc1376 
  872 125 umc1006* 
  910 127.8 umc1083* 
  929 126.91 mir2 
  930 127.8 csu395a 
  982 133.4 umc1656* 
  1422 133.44 bnlg2151 
  1439 145.7 umc1257* 
  1790 148.7 bnlg2191* 

 272 18 153.54 umc1723 
  311 153.56 sbp3* 
 273 115 154.55 umc2010 

6.03 274  166 unpublished 
 275 329 166.6 umc2316* 
  361 167.6 AY104775* 
  409 166.8 umc1887* 

6.04 276 142 181.9 umc65a* 
  153 189.9 umc1918* 
  492 199 umc1105* 
  512 200.3 umc1979* 
  599 200.31 si606044D05 
 277 42 203.2 umc1857* 
 278 34 204.1 AY108825 
  57 204.1 AY109804 
 279  205 unpublished 
 280 311 211.3 pl1* 
  520 211.32 agrr37a 
 281 299 228.89 rz144b 
  383 228.9 umc2006* 
  1261 235.8 umc2317* 
  1330 235.81 umc1614 
  1430 235.82 bnlg1617 
  1659 235.84 AY107053 
  1687 235.84 tm20 
  1807 235.85 bnlg1922 
  2084 235.88 PCO152525 
  2089 235.88 umc1795 

6.05  2393 244.9 umc2319* 
  2469 244.91 AY105479 
  2474 244.7 umc2318* 
  2487 244.91 AY107517 
  3234 253 bnlg1154* 

  3350 254.5 umc1250* 
  3458 254.51 csu382a(cld) 
  3499 254.52 PCO146525 
  3533 254.52 umc1751 
  3551 254.52 cesa2 
 282  269.8 unpublished 
 283 18 277.09 umc2055 
  140 277.1 umc1413* 
  487 277.13 PCO134814 
  489 278 bnlg2249* 
  591 295.4 umc2141* 
  604 290.6 AY110542* 
  711 284.3 umc1314* 
  969 281.45 csu360(elf1A) 
  1037 296.3 AY110435* 
  1060 296.3 dhn1 
  1321 297.1 umc1379* 
  1475 297.12 csu16b 
 284 286 302 umc1388* 



89 
 

Chromosome 6 

BIN BAC FPC: 
Contig 

 
CB 

Genetic 
IBM 

Locus 

 285 102 310.68 umc2065 
  223 310.69 umc2040 
  229 312 npi252* 
  307 310.7 AY110260* 
  430 314.8 AY109873* 
  625 316.83 mmc0241 
  715 317.77 csu158b(eno) 
  718 317.8 pdk1* 
  719 317.81 bcd454a 

  749 322.9 umc2320* 
  795 318.6 AY110050* 
  817 321.9 AY110873* 
  1029 318.91 AY107881 
  1095 319 umc2321* 
  1212 319.16 umc1462 
  1254 319.21 umc1805 
 286  357.1 unpublished 
 287 235 373.8 bnlg1732* 
  305 373.81 si606039C09 
  462 373.82 cdo312b 
  596 373.84 bnlg345 
  646 373.84 roa2 

6.06  655 385.8 umc38a* 
  729 388.7 umc1912* 
  751 391.4 umc1859* 
  936 394.1 umc1762* 
  968 393.9 umc1463* 
  1008 394.11 CL10251_1 
  1060 398.5 umc2162* 
  1253 398.52 umc2389 
  1309 410.3 AY104923* 
 288 100 420.4 lim379* 
  110 426.4 AY105728* 
  112 426.4 umc1520 
  138 427.2 AY105785* 
  334 427.22 umc2375 
  378 435.1 umc2170* 
  563 435.12 hsp101 

6.07  648 444.2 umc132a(chk)* 
  677 444.2 hdt103 
  799 450.7 phi299852* 
  845 452.68 mlg3* 

  845 450.7 umc2123 
  877 466.5 umc1490* 
  1052 483.5 umc2323* 
  1177 501.2 AY104289* 
  1178 498.7 AY109797* 
 289 42 502.9 umc1897 
  42 502.9 umc2165* 
  52 503.4 bnlg1759a* 
  83 427.53 umc1350* 
  111 504.8 umc1248 
  155 510.6 bnlg1740* 
  156 510.6 umc1779 
  156 513.8 umc62* 
 290 121 531.62 umc1621 
  122 531.62 bnlg1136* 
  175 534.6 mmp105* 
  175 534.6 umc1653* 
  264 536.4 agp2* 
  430 536.42 PCO068526 
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6.08 291 198 548.7 cdo202a(mcf)* 
  223 542.7 umc1127 
  238 542.7 umc2059* 
  319 544.5 bnlg1521 
  319 544.5 umc2324* 
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7.00 292 58 -6.3 umc1788 
 293 54 2.7 csu582* 
  70 -0.89 hsp3* 
  241 13.8 umc1241* 
  254 13.94 bnlg1367 
  356 27.4 umc1378* 
  356 27.2 umc1642* 
  383 27.4 umc1378* 
  444 45 umc1694* 
  471 47.8 umc1426* 
  553 53.3 bnlg2132* 

7.01 294 273 69.1 AY104465* 
 295 12 69.07 umc1840 
 296 59 86.3 AW308691* 
  183 86.31 hda110 

  325 86.33 umc2364 
  363 92 umc1159* 
  392 93.41 csu129 
  802 113.4 mmp18* 
  838 125.06 o2* 
  874 125.06 umc2392 
  920 125.06 dmt101 
  971 125.99 his1a* 
  1127 126.3 umc1632* 
  1359 126.31 umc1428 
  1360 127.6 umc2325* 

7.02  1470 132 asg34a(msd)* 
 297 161 151.44 bnlg1200 
  563 153 umc1401* 
  569 153.3 umc1986* 
  812 151.5 AY109536* 
  826 153.31 cesa9 
  968 154.8 umc2326* 
 298 164 154.76 sdg101 
  302 156.9 umc1978* 
  340 158 umc2327* 
  434 162.4 AY105589* 
 299 221 170.8 crt2* 
  913 170.87 umc1339 
  995 212.31 cdo407 
 300 940 176.8 AY110576* 
 301 124 178 AY110473* 
  573 178.03 umc1666 
  573 181.3 mmp187* 
  610 181.3 cncr2 
  898 181.33 nbp1 
  1363 181.38 umc1409 
  1397 181.39 AY109061 
  1769 181.43 umc1480 

  1935 181.45 AY106170 
 302 408 180.5 bnlg1094* 
 303 205 183.4 umc1879* 
 304 587 186.3 bnlg1247* 
  872 186.33 umc1433 
  966 188.1 bnlg1380* 
  997 188.1 bnlg398 
 305 145 190.38 vef101a 
  279 190.4 bnlg1792* 
 306 131 190.6 bnlg2203* 
  229 190.61 pep4 
 307 494 192.5 AY109809* 
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  672 192.72 hag102 
  759 195.6 lim333* 
  1079 195.63 CL4745_2 
 308 48 204.8 umc1932* 
 309 1825 228.7 AY109968* 
  1992 228.72 umc1036 
 310 155 244.3 umc1983* 
  155 246.3 umc2142* 
  198 249.1 umc1929* 

  465 252.4 umc1787* 
 311  252.6 unpublished 
 312 188 252.9 umc2092* 
  502 252.94 umc2057 
 313  255 unpublished 
 314 217 258.4 umc1393* 
 315 120 261.49 umc1585 
  257 261.5 umc5b* 
 316 242 273.8 bnlg657 
  261 273.8 bnlg1164 
  265 273.8 bnlg1022a 
  374 273.81 umc1881 
 317  297 unpublished 

7.03 318 20 298.37 asg49 
  87 298.37 gst36 
  351 298.4 umc1713* 
  351 300.34 php20569a* 
  402 300.34 umc1567 
  547 300.36 bnlg1305 
  909 317.84 umc1987* 
  993 322.7 bnlg1070* 
  998 323.3 bnlg434* 
  1088 330.6 npi394* 
  1194 330.61 ij1 
  1637 330.66 umc1718 
 319 171 343.01 bnlg339 
  233 343.01 umc1275 
 320 339 347.19 umc1333 
  414 347.2 AY110374* 
  461 347.2 umc1481 
  656 351.4 umc1660* 
  983 365.4 umc1408* 
  1151 368.9 umc1837* 

  1187 368.9 AY107911 
  1467 374 rz404(ccp)* 
  1559 374.01 si614054G01 
  1616 374.01 PCO101826 
  1661 374.02 umc1841 
  1754 380.6 umc1865* 
  1798 381.5 umc2328* 
  1831 381.16 umc1001 
  1837 381.2 umc1134* 
  2050 381.5 AY109644* 
 321 109 383.8 bnlg2271* 
 322 217 384.4 umc2329* 
  394 385.1 umc1112* 
  514 387.5 umc1324* 
  565 390.5 umc1888* 
  698 392.1 bnlg1805* 
  983 405.5 umc1936* 
  1049 405.5 umc1301* 

7.04 323 73 408.4 umc2330* 
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  73 408.4 umc2331* 
  172 410.5 umc1710* 
  321 412.1 umc1251* 
  344 412.1 umc2062 
  376 412.11 umc1684 
  395 412.11 uaz199 
  616 429.2 AY110023* 
  683 430.5 bnlg1666* 
  1115 444.7 umc1029* 

  1163 444.7 umc1342 
  1175 444.71 umc1543 
  1271 444.71 umc1944 
 324  454 unpublished 
 325 30 471.38 rip2 
  48 471.38 csu5a 
  64 472.9 phi328175* 
  129 473 AY110439* 
  176 481.1 umc1768* 
  188 472.6 umc2332* 
  201 471.4 umc1708* 
  394 489.2 bnlg2259* 
  442 489.2 AY108844 
  494 494.8 umc1295* 
  524 495.06 umc1103 
  635 495.07 rpot1 
  737 495.08 csu904 
  926 518.9 umc1412* 
  931 517.5 AW267377* 
  988 530.63 gpm2 
  1024 530.63 PCO136133 
  1073 530.63 PCO061754 
  1077 530.63 umc1125 
  1230 530.64 AY106318 
  1346 530.65 chc101a 

7.05  1479 543.4 mmp25* 
  1487 547.7 mmp17* 
  1790 547.73 umc2368 
  1815 547.73 bnlg2328b 
  1863 541.11 csu27 
  1874 547.74 umc1671 
  1953 547.75 umc2197 
  1997 547.75 csu163a 

  2028 547.75 umc1154 
  2040 547.76 umc2222 
  2041 247.7 umc1138* 
  2046 547.76 umc2379 
  2058 547.76 cdo38b(ntp) 
  2095 593.4 umc2333* 
  2101 593.4 umc35a 
  2101 593.4 umc2190 
  2101 598.9 umc1406* 
  2101 600.2 umc1407* 
  2101 600.4 umc2334* 

7.06  2222 608.2 umc168* 
  2222 607.6 umc1760* 
  2288 611.5 phi116* 
  2335 611.51 umc1799 
  2459 611.52 umc1242 
  2509 618.4 AY109703* 
  2583 618.41 oec6 
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8.02 327 126 153.3 umc1872 
  151 153.3 umc1974* 
 328 36 159.2 cdo328* 
  79 160.8 umc1913* 
 329 141 160.81 umc1034 
  379 175.9 csu329* 
  550 175.92 nfd110 

8.03  553 175.92 asg24b(gts) 
  627 179.5 umc1530* 
  668 179.5 bnlg1067 
  711 179.51 bnlg669 
  727 179.51 CL51477_1 
  917 179.53 umc1778 
  933 191 mmp120* 
  1158 198.4 umc2146* 

  1158 197.1 umc2147* 
 330 310 199.1 umc32b* 
 331 334 200.3 bnlg2082* 
  337 200.3 umc1868 
  950 200.35 umc1236 
 332 675 202 AW244963* 
 333 111 203 AY110450* 
 334 271 203 umc2353* 
 335 71 204.8 bnlg1834* 
 336 226 204.82 umc1360 
  293 206 umc1157* 
  402 206.6 umc1904* 
 337 53 231.2 umc1470* 
  84 232.9 umc2355* 
 338 404 240.7 AY103821* 
  508 240.71 AW172071 
  792 240.73 umc1487 
 339 156 269.66 umc1471 
  202 269.66 stp1 
 340 212 244.79 csu742a(rpS7) 
  260 244.79 umc1302 
  535 228.6 umc1415* 
  706 245.9 AY105457* 
  750 246.55 umc2366 
  947 245.7 bnlg1863* 
  1279 254.8 AY110032* 
  1585 244.9 umc2075* 
  1699 267.74 umc1615 
  1727 268.6 AY109740* 
  1816 268.6 umc1427 
 341 111 273.8 rps28 
 342 125 274.02 umc1802 
 343 568 274.24 AY110113 
  740 274.25 umc1377 

 344 480 274.46 umc1617 
  509 274.46 oec23 
 345 39 274.89 umc1473 
  703 274.9 phi100175* 
  809 279.9 umc1735* 
  912 282.7 AY109626* 
  931 284.6 umc1457* 
 346  285 unpublished 
 347 53 289.8 phi121* 
  172 282.11 tub2 
 348 27 295.25 bcd454b 
  34 295.25 mbd101a 
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  277 295.28 bnlg1446 
  461 295.3 rip1 
  474 295.3 umc2154* 
 349 257 304.2 umc1460* 
  464 307.59 PCO147505 
  551 309.02 csu9a(trf) 
  625 312.4 umc1858* 
  635 310.4 AY110056* 

8.04  1281 312.42 AY107079 

 350 84 315.2 umc1765 
  136 315.2 bnlg2046* 
 351 26 316.2 pdc1 
  27 316.2 pdc1 
  27 316.2 cdo312a 
  158 316.22 umc38b 

8.05 352 212 329.4 bnl2.369* 
 353 61 337.12 rop7 
  74 337.13 umc2367 
  229 337.14 hox1* 
  463 342 AY104566* 
 354 78 353.3 umc1562* 
  80 348.2 mmp15* 
  253 348.22 umc1882 
  410 352.2 umc1959* 
  549 353.9 umc1263* 
  642 353.91 mrp1 
  964 353.94 umc1864 
  1087 357.9 umc1846* 
  1646 357.95 umc2c 
  1738 367 bnlg162* 
  1738 367 bnlg666* 
  1738 366.8 bnlg2181* 
  1781 368.43 bnlg1599 
  1784 368.53 umc2378 
  1838 370.32 csu829 
  1887 374.9 umc1889* 
  1907 372.6 umc12a* 
  1931 372.6 umc1712 
  1931 372.6 umc2401 
  1947 374.5 bnlg1651* 
  2215 377.7 umc1340* 
  2239 377.7 hdt102 

  2804 377.76 bnlg1812 
 355 27 381.68 umc1670 
  30 382.9 umc1777* 
  176 381.7 umc1316* 
 356  382 unpublished 
 357 244 215.6 cdo1160a(kri)* 
 358 127 388.71 umc1121 
  748 388.77 umc2175 
  794 388.78 csu31a 
  1337 388.83 umc2199 
  1528 388.85 bnlg2289 
  1813 388.87 umc1665 
  1945 388.89 umc2210 
  2053 388.9 umc17b 
 359  390 unpublished 
 360 46 410.95 bnlg1782 
  316 410.97 umc1828 

8.06 361 57 412.88 umc1141 
  173 412.89 umc2031 
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  225 412.9 umc1161 
  225 412.9 umc2212 
  253 413.2 umc1960* 
  253 412.9 umc2356* 
  255 413.2 sdg118 
  255 413.9 umc1149* 
  255 414.1 bnlg1152* 
  288 416 mmp32* 
  289 416 bnlg240 

 362 81 432.37 csu382b(cld) 
 362 143 432.37 PCO079694 
  164 432.38 sbe3 
  356 432.4 umc2037 
  396 432.4 umc1728* 
  405 432.4 umc2361 
  593 432.42 umc2395 
  623 432.42 mmc0181 
  646 439.6 umc1905* 
 363 145 455.1 bnlg1031* 
  170 456.17 umc1724 

8.07  222 459.2 npi268a* 
  222 460.8 bnlg1065* 
  226 460.8 CL9311_1 
  325 466.5 umc1607* 
  612 483.4 bnlg1823* 
  718 489.7 psy2* 
  718 486.9 AY110569* 
  848 494.7 umc1268* 
  963 494.71 umc1384 

8.08  978 509.8 npi414a* 
 364 30 515 mmp64* 
  39 515 umc1032 
  168 515.01 umc2218 
  317 515.03 umc2052 
  317 540.3 umc1933* 
 365 19 550.4 AY110053* 
  26 550.4 bnlg1056 
 366 195 572.18 gst1* 
  195 580.1 agrr21* 
  245 596.4 AY110127* 
  327 609.1 phi233376* 
  333 608.1 umc1663* 

  364 621.6 umc1638* 
  654 632 AY109853* 
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9.00 367  0.1 unpublished 
 368 98 4.87 AY112355 
  118 4.88 umc1279 

9.01  534 5 umc109* 
  537 0 umc1957* 
  726 11.8 bnlg1724* 
  753 17.7 umc1370* 
  755 17.7 umc2084 
  829 21.2 umc1040* 
  831 21.3 bnlg2122* 
  875 21.3 umc2393 
  877 24.3 umc1867* 
  948 24.31 bnlg1288 
  1118 41.68 csu95a 
 369 17 62.3 bnlg1583* 

  17 62.3 bnlg1810* 
 370 134 64.7 c1* 
 371 105 74.8 umc2335* 
  201 80.3 sh1* 
  205 80.3 umc2362 
  234 84.3 umc1967* 
  245 84.3 stc1 

9.02  248 90.1 bz1* 
  309 90.11 AY107496 
  370 90.11 umc1958 
  373 95.8 AY104252* 
  375 95.8 umc2078 
 372 43 101.1 umc1764 
  72 101.1 umc1170* 
 373 68 101.1 umc1430 
  131 101.11 bnlg1372 
  286 101.12 umc2130 
  286 101.12 umc2219 
  383 125.7 umc2336* 
  562 131.1 umc1636* 
  816 131.12 ss1 
  934 142.6 bnlg244* 
  1044 147.5 bnlg1401* 
  1359 164.15 mgs3 
  1384 162.5 mmp30* 
  1386 162.5 umc1037 
  1389 162.5 umc1893 
  1390 162.5 umc1033 
  1734 162.54 AY105451 
  1757 162.54 umc2213 

9.03  1962 192.17 wx1* 
  2016 193.2 umc1634* 
  2036 195.7 umc1258* 
  2082 196.4 AY109570* 

  2381 199.7 umc1586* 
  2468 199.91 umc2128 
  2486 199.95 gpm6 
  2508 202.3 lim101* 
  2509 202.3 PCO061815 
  2676 200.4 AY109816* 
  2703 202.32 d3 
  3009 219.4 umc2338* 
  3025 220.1 umc2337* 
 374 248 226.28 csu321 
 375 447 226.3 umc81* 
  583 226.31 bnlg127 
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 377 75 230.95 php20075b(ext) 
  260 230.96 umc1420 
 378 413 241.55 bnlg430 
  620 241.57 umc2370 
 376 439 230.1 umc1599* 
  1109 230.16 bnlg1626 
  1109 232.8 umc1191* 
  1339 240.5 umc1271* 
  1339 238.9 umc2339* 

  1345 238.4 umc2340* 
  1598 238.41 AY107743 
  1598 238.41 BE518809 
  2089 238.44 gtd101 
  2206 238.44 bnlg1688 
  2532 238.46 si605086B11 
  2593 238.46 gl15 
  2593 247.6 umc1688* 
  2593 244.1 umc1691* 
  2943 249.75 cdo78 
  3272 252.3 umc2087* 
  3273 254.3 umc114* 
  3277 251.8 umc1700* 
  3349 254.6 AY103770* 
  3392 254 umc1743* 
  3610 253.7 AW257883* 
  3630 256.4 csu147 
  3979 257.6 umc1267* 
  4497 257.66 umc2394 

9.04 379 192 260.55 bnlg1687 
 380 19 266.15 sbp4* 
  81 268.4 lim166* 
  343 268.43 csu56d(ohp) 
  430 273.2 bnlg1209* 
 381 160 273.17 umc1522 
 382 190 287 bnlg1159b* 
  342 298 bnlg1012* 
  788 298.04 rz672b(cgs) 
  816 298.05 umc1878 
  1015 308 umc1492* 
  1158 308.01 AY110782 
 384 17 -86.18 umc1120* 
  129 311.9 sus1* 

  131 311.9 AY109764* 
  191 312.5 mmp96* 
 385 271 314.3 mmp37* 
  272 317 umc38c* 
  323 315.7 umc2121* 
  475 315.77 csu694a(uce) 
  539 318.87 bcd855f(ext) 
  861 318.89 umc1771 
  944 318.89 umc1519 

9.05  1092 322.6 umc1078* 
  1198 322.61 umc1387 
  1239 322.62 sod9 
  1582 322.65 umc1654 
  1582 354.4 mmp179* 
 386 361 344.8 umc1657* 
  388 344.8 umc1357 
  388 343.7 mmp41* 
  388 342 umc1231* 
 387 25 373.2 AY110217* 
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  436 373.24 rgpr3235a 
  460 378.9 umc2095* 
  496 379.69 umc1494 
  528 382.7 csu634* 
  560 381.1 umc2341* 
  604 384.8 umc2344* 
  607 384.9 umc2342* 
  686 385.2 si687046G05 
  713 385.3 umc2343* 

  918 385.32 csu651(rpL39) 
  1085 385.34 csu59a 
  1091 385.34 umc2371 
 388 25 386.22 umc1417 
  26 386.22 umc1417 

9.06 389 50 421.6 gpm1 
  69 421.6 mmp142* 
  199 421.61 umc1794 
  376 429.7 AY109550* 
  697 429.73 AY107292 
  920 429.75 umc76b 
  939 429.76 bnlg1191 
  946 463.9 csu93a* 
  946 461.6 umc2346* 
  1006 491.99 hb1* 
  1271 492.02 bnlg1525 
 390 35 526 AY109819* 
  52 526 umc1310 
  103 526.01 umc2207 
  130 526.01 bnlg292a 
  223 534.2 umc1789* 

9.07  245 535.95 asg12* 
 391 20 536.8 phi448880* 
  162 538.5 AY109543* 
  179 538.5 umc1804 
  290 551.3 AY110382* 
  325 554.4 bnlg619* 
  433 562.7 umc2089* 
  448 562.7 umc2359 
  472 562.7 bnlg1506 
  548 562.71 bnlg1375 
  548 566.8 umc2131* 
  576 567.3 umc1714* 

  618 578.6 umc2347* 
  669 578.61 bnlg128 
  785 587.9 AY106323* 
  1023 603.5 umc1137* 
  1031 603.5 umc1942 
  1063 603.5 umc1104 
  1102 603.51 PCO127444 
  1257 603.52 dmt103a 
  1281 695.45 csu54b 
  1287 603.52 rld1 
  1317 603.53 umc1277 
  1320 637.1 AI901738* 
  1362 624.52 umc1505* 
  1399 633.2 umc1982* 
  1670 633.6 bnlg1129* 
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10.00 392 225 -34.42 umc2399 
  282 16.6 umc1380* 
  311 16.6 umc1293 

10.01  347 34.8 php20075a(gast)* 
  348 30.9 phi041* 
  437 53 AW330564* 
  551 53.01 rp1 
  604 53.02 umc1291 
  692 53.03 umc1319 
  705 53.03 csu577 
  705 53.03 cdo127b(pyk) 
  706 64.1 AW225120* 
  712 76.2 umc2053* 
  716 81.1 umc2018* 
  761 81.1 bnlg1451 

10.02  783 91 npi285a(cac)* 
  787 91.4 umc1152* 
  874 104 AY110360* 
  910 106.98 umc1432 
  937 97.9 gdcp1* 
  1044 120.1 mmc0501 
  1046 120.1 umc2034* 
 393 242 143.3 umc1337* 
  242 148.9 umc2114* 
  269 136.66 csu103a(aba) 
  281 148.9 umc1582 
  281 143.5 phi059* 
  385 134.8 AI795367* 
  751 148.92 PCO062847 
 394 452 160 umc1863 

10.03  482 160 umc130* 
  691 160.02 AY105872 
 395 236 168.2 gcsh1* 
  612 168.23 umc1312 
  872 173.5 lim2* 
 396 127 179.66 umc1866 
  339 179.68 glu1 
 397 170 180.7 umc1785 
  176 180.7 umc1962* 
  455 183.8 umc1367* 
 398 81 183.4 bnlg210* 
  1013 184.88 chr109a 
 399 385 186.95 bnlg1716 
  1226 186.99 sdg108b 
  1351 187 umc1381* 
  1410 187.01 gpm15 
  1699 187.03 du1 
 400 286 194.5 umc2067* 
  289 194.84 umc2017 

  294 195.4 umc2016* 
  608 195.43 umc1938 
  1223 200.5 AY110248* 
  1279 200.51 npi602 
 401  212 unpublished 
 402 245 213.3 umc1239* 
  245 213.1 bnlg1079* 
 403  215 unpublished 
 404 277 220.1 AY112073* 
  305 217.8 bnlg1712* 
 405 211 225.7 bnlg640 
  211 228 bnlg1655* 
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 406 255 228.3 umc1336* 
  375 228 umc1739* 
  419 228.31 nac1 
 407 177 227.9 umc2349* 
  178 228.3 umc2180* 
  181 227.9 csu276 
 408  228.5 unpublished 

10.04 409 256 245.9 umc1995* 
  293 244.6 umc2348* 

  672 245.95 umc1589 
  1030 248.2 umc1246* 
  1347 248.2 umc1246* 
 410 82 254.5 AY110514* 
  162 254.5 cdo456a 
 411 665 253.35 bnlg1526 
  761 253.4 rz69* 
  1786 253.89 umc1827 
  1823 256.8 AY109920* 
  2535 260.12 mgs1* 
  2758 260.14 PCO086427 
 412 52 271.3 AY110365* 
  142 271.31 incw3* 
  224 270.5 mmp121* 
  224 268.1 mzetc34* 
  539 280.7 AY109698* 
  929 273.6 umc1911* 
  1168 274.4 umc1453* 
  1478 283.5 umc2350* 
 413 112 290.9 umc1697* 
  308 287.9 umc1330* 
  605 299.4 umc1272* 
  605 299.8 umc1648* 
  613 299.8 csu86 
  924 299.81 hag103b 
  1017 295.9 umc1115* 
  1167 301.6 umc2003* 

10.05  1215 319.5 AY110634* 
  1289 309 umc259a* 
  1310 322.77 umc1280 
  1425 322.77 umc1507 
  1898 332.1 bnlg1074* 
  1907 327.3 mmp12* 

  2001 334.37 umc2156 
  2084 334.37 PCO087182 
  2131 335.5 bnlg1250* 
 414 12 344.8 umc1506* 
 415 23 375.78 por2 
  23 375.78 tip5* 

10.06  117 380.5 bnlg1028* 
  146 380.5 r1 
  146 380.5 sn1 
  258 376.9 mmp71* 
  289 375.8 umc1045* 
  289 376.3 bnl10.13a* 
  353 380.52 umc57a 
  394 380.53 umc44a 
  858 355 umc2043 
  880 380.58 umc2221 
 416 234 399.57 csu615b 
 417 182 410.6 umc1993* 
  182 412.3 bnlg2190* 
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  217 412.3 dmt102a 
10.07  446 437.6 bnl7.49a(hmd)* 

  514 444.8 umc1196* 
  570 449.3 bnlg1677* 
 418 56 450.8 AY110016* 
  237 464.6 mmp181* 
  237 466.4 bnlg1839* 
 419 17 483.69 umc1249 
  105 483.69 umc2203 

  162 483.7 umc1640 
  169 483.7 umc1877 
  169 483.7 umc2172 
  192 483.7 bnlg1450* 
  212 483.7 gln1 
  468 505.5 umc2021* 
  473 505.5 crr2 
  473 505.5 umc1645 
  569 505.51 bnlg1518 
  575 505.51 umc1113 
  598 505.52 bnlg1185 
 420 194 525.03 umc1038 
  202 527.3 umc1556 
 421 261 509.9 AY109829* 
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VIII.  COMMUNITY SERVICES AND MATERIALS 
 
 This list is not necessarily complete. In many cases, a nominal cost-recovery fee is charged. Check the WWW sites listed to be sure of 
current status and procedures. Refer to MaizeGDB (http://www.maizegdb.org/cooperators.php) and the Stock Center 
(http://w3.ag.uiuc.edu/maize-coop/Maize-Genome-Projects.html) for updated links to maize projects which may provide community serv-
ices or materials not listed here. 
 
I.  Genetic Mapping 
 

 I. A.  Map coordinates for MAGI (Maize Assembled Genomic Island) 
URL: http://magi.plantgenomics.iastate.edu/ 

 

 I. B.  IBM panel of stocks: materials and mapping computation service 
• Seeds for IBM -94 and IBM-302 panels. 

Maize Genetics Cooperation Stock Center 
URL: http://www.maizegdb.org/cgi-bin/stockcatalog.cgi?id=1 
 

• DNA for the IBM-94 panel of stocks 
Maize Mapping Project (Missouri). Nominal fee. 
URL: http://www.maizemap.org/dna_kits.htm 
 

• Map positions, IBM-94 panel 
CIMDE Community IBM Map Data Entry 
Mapped by MapMaker software onto a framework with documentation, that includes public map scores) 
With permission of authors, data are submitted to MaizeGDB 
URL: www.maizemap.org/cimde.html 

 

 I. C.  Radiation Hybrid Lines 
Oat-maize lines. 
URL: http://agronomy.coafes.umn.edu/cornpep/nsf/ 

 
II.  Microarrays 
 

II. A.  Maize Oligonucleotide Array project. 
57,452 70-mer  oligo-nucleotides on 2 slides. 
Also offers a hybridization service (June 2006 updated). 
URL: http://www.maizearray.org/ 

 

II. B.  Iowa State Plant Genomics  
49, 280 oligo-nucleotides on 3 slides 
http://www.plantgenomics.iastate.edu/maizechip/ 

 
III.  Reverse genetics 
 

 III. A.  TILLING 
Point mutations from your sequence. 
The Maize TILLING Project. 
Till et al. Genome Research (2003) 13: 524-530 
URL: http://genome.purdue.edu/maizetilling/ 

 

 III. B.  MU insertions from your sequence 
MTM Maize Targeted Mutagenesis Database 
URL: http://mtm.cshl.edu/ 

 
IV.  Clones 
 

 IV. A.  Public cDNA and BAC clones, libraries, filters 
Arizona Genomics Institute. 
This resource provides most of the clones, BAC libraries and BAC filters that are in the public domain and at a nominal cost. 
URL: http://www.genome.arizona.edu/orders/ 
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IX.  GRAMENE: A GENOMICS AND GENETICS RESOURCE FOR MAIZE 

 

P. Jaiswal1, J. Ni1, I. Yap1, D. Ware2, 4, W. Spooner2, K. Youens-Clark2, L. Ren2, X. Wei2, C. Liang2, S. Pasternak2, W. Zhao2, I. Tecle1, 
B. Faga2, P. Canaran2, D. Ravenscroft1, C. Hebbard1, S. Avraham2, T. Casstevens3, E. S. Buckler3,4, L. Stein2, S. Mccouch1 

 
1Department of Plant Breeding and Genetics, 240 Emerson Hall, Cornell University, Ithaca, NY, 14853, USA; 2Cold Spring Harbor 
Laboratory, 1 Bungtown Rd, Cold Spring Harbor, NY, 11724, USA; 3Institute for Genomic Diversity, Cornell University, Ithaca, NY, 14853, 
USA; 4USDA-ARS NAA Plant, Soil & Nutrition Laboratory Research Unit, Cornell University, Ithaca, NY, 14853, USA 
 
 Maize is an important crop for the USA, with an estimated production of 300 million Mt harvested from about 30 MHa in 2004.  This 
contributed about 40% of the total world production, but used only an estimated 20% of the world area harvested (http://faostat.fao.org/).  
In the US alone 2004 corn production was worth about 23 billion USD (http://www.ncga.com/).  This enormous contribution of maize 
towards agroeconomics, both around the world and in the USA, demands a continuous improvement of the agronomic traits, such as yield, 
early maturation, disease resistance, tolerance to various abiotic stresses and improved nutritional and post harvest qualities.  Currently 
the maize genome that codes for these agronomic traits is being sequenced and annotated (http://www.eng.iastate.edu/abstracts/ 
viewabstract.asp?id=1821).  The Gramene database (http://www.gramene.org) takes advantage of the known maize genetic information 
and genomic colinearity (synteny) with rice and other major cereal crops.  Gramene provides researchers with an excellent platform for 
drawing comparisons between maize and other cereals (Fig. 1).  
 

 
 
Figure 1.  The Gramene web page available at http://www.gramene.org.  Users can start with the ‘Quick Search’ by typing their query or by following the links provided in the ‘Quick Start’ section.  For 
browsing the individual sections and datasets follow the links provided in the drop down menus that include search, genomes, download, resources, about and help.  The ‘Quick search” option is 
available on the top right side of the web page on all other web pages within Gramene website. 
 

 In addition to the comparative analysis tools, Gramene maintains curated datasets that include literature, maps (genetic, physical and 
sequence based), markers, genes, genomes, proteins, QTL, pathways and molecular diversity.  Several of these will be discussed below.  
Although the Gramene database provides information on a range of grass species, the datasets, their presentation or accessibility via 
various modules described in this report are focused on maize only, and the description is based on release #21 (May 2006) of the 
database.  
 Gramene is a collaborative project between Cold Spring Harbor Laboratory and Cornell University.  We actively work with maize 
researchers and the MaizeGDB (Lawrence et al., 2005) (http://maizegdb.org) to provide useful genetic and genomic information on maize.  
The information provided via the database is either shared from MaizeGDB or curated in-house using both manual and computational 
methods.  It is freely available and web-accessible.  The technological core of Gramene is the MySQL database management system, an 
open source relational database system that is stable and well supported.  The database and curated datasets are available and can be 
installed for local use by following the instructions described in the installation document (http://www.gramene.org/documentation/ 
gramene_installation.html).  
 Maps: Many geneticists and molecular breeders have an interest in exploring and comparing the genetic maps, genes and QTL from 
previously published literature.  To enable researchers to query these existing datasets, the central comparative map search tool, CMap, 
can be accessed from Gramene’s ‘Maps’ section (http://www.gramene.org/cmap/index.html).  CMap presents a map as a linear array of 
interconnected features that correspond to either a single linkage group (in the case of a genetic map), a single contig (for a physical map), 
or a contig or scaffold (in the case of an annotated sequence).  To set up a comparison between different map sets from either the same or 
different species and/or map types, the researcher first selects a reference map set, and then selects a reference map (chromosome, 
linkage group or contig) from within the set.  This reference map serves as the basis for any comparison that one chooses to make (Fig. 2). 
 Currently the Maps module hosted a total of 17 maize maps (http://www.gramene.org/db/cmap/species_info?species_acc=maize) 
characterized into four types, namely physical (one), genetic (seven), Bin (one) and QTL (seven) maps.  Except for the mapset ‘Maize Bins 
QTL 2006’ the other 6 QTL maps were curated by Gramene curators emphasizing the abiotic trait QTLs mapped on them.  A quick 
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comparison of the Gramene Curated AGI FPC Oct 2004 physical map with various types of maps from several species can be viewed in 
the matrix format (http://www.gramene.org/db/cmap/matrix?map_type_acc=&species_acc=&map_set_acc=&map_name=&use_colors= 
1&hide_empty_rows=1&show_matrix=1&link_map_set_acc=cmf1104a&prev_species_acc=&prev_map_set_acc=&prev_map_name=).  In 
comparison to the maize ‘MMP IBM2 neighbors 2004’ map it has about 2380 correspondences.  With cross species comparison to the rice 
sequenced genome the number of unique hits (based on shared mapped markers) is about 24,391. 
 

 
 
Figure 2.  A comparative map display using the CMap tool.  The maize maps compared are linkage group 3 from MMP IBM2 Neighbor 2004 and INRA Io/F2 Composite QTL 1996.  The features 
(markers) in red suggest that a corresponding feature is present on both the maps.  The labels and bars in blue present on INRA Io/F2 Composite QTL 1996 map are for the mapped QTL on two 
different traits phosphoglycerate mutase content (PGAMCN symbol) and ADP glucose pyrophosphorylase activity (AGPACT symbols).  The QTL symbols displayed are acronyms assigned by 
Gramene curators for consistency in usage across several species.  These symbols may be different from published symbols, which are recorded as synonyms. 
 

 Markers: Detailed information about markers mapped on the maps described above is provided by Gramene's ‘Markers’ section 
(http://www.gramene.org/markers/index.html).  This module allows users to search the marker collection using one or more marker names, 
and a search may be refined by selecting the marker type (e.g. RFLP) and/or species (e.g. rice).  A query for all RFLP marker types in 
maize gives 437 entries (http://www.gramene.org/db/markers/marker_view?marker_name=*&marker_type_id=3&species_id=4&action= 
marker_search).  The marker details include marker name, synonym(s), type, species, the germplasm from which it was derived (if 
available), maps on which the marker can be found, and genome position(s) on the rice-japonica Nipponbare genome sequence, e.g. the 
maize marker CSU63 (Fig. 3) (http://www.gramene.org/db/markers/marker_view?marker_name=CSU63&marker_type_id=&species_id= 
4&action=marker_search).  
 Diversity: The genetic diversity database contains SSR and SNP allelic data, passport descriptions and associated phenotypes for 
maize germplasms.  The major goal of this database is to be a resource for evolutionary, domestication, association, and genetic diversity 
studies on rice, maize and wheat.  The maize diversity dataset presented on Gramene is imported from the Molecular and Functional 
Diversity of the Maize Genome project database (Zhao et al., 2006) available from http://www.panzea.org/.  The introduction of the 
diversity database and links to various sections within Gramene will help users on potential applications such as germplasm management, 
marker assisted selection and DNA-based variety identification. 
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Figure 3.  The Marker detail view.  The maize marker CSU63 was found to be mapped on several maps recoded in Gramene database.  This includes a sequence based mapping on the rice genome 
map “Gramene Annotated Nipponbare Sequence 2006”. 
 

 The database can be searched by germplasm accession number, accession name or marker/locus name.  Searches can also be 
performed on the molecular diversity and phenotype, e.g. search the maize germplasm BOV 492 (http://www.gramene.org/db/diversity/ 
diversity_view?search_for=BOV+492&object=&db_name=database_maize21&action=list) and view the details about it (e.g. 
http://www.gramene.org/db/diversity/diversity_view?action=view&object=div_passport&id=17).  A user can find information on the 
experiment design as well as the alleles observed in it.  For more detailed queries (not provided by web based search interface) you 
should use the standalone browser called The Genomic Diversity and Phenotype Connection (GDPC) (Casstevens and Buckler, 2004).  
Please visit http://www.gramene.org/diversity/gramene_gdpc.html to download and learn about the tool.  
 QTL: The ‘QTL’ section (http://www.gramene.org/qtl/index.html) facilitates the comparative study of QTL and their mapped regions in 
order to investigate colinear regions found to carry genes and QTLs identified in the maize and other grasses, and  to investigate whether 
the same region/loci also contributes to similar traits and functions.  Gramene does not currently curate raw QTL segregation data, but 
rather it emphasizes the presentation of basic QTL information such as the trait name, symbol, mapped position on the genetic, cited 
reference, and free-text comments, e.g. osmotic adjustment capacity QTL, AQFS427 (http://www.gramene.org/db/qtl/qtl_display? 
qtl_accession_id=AQFS427).  The trait descriptions are mapped to a controlled vocabulary called the trait ontology (TO), which is a 
standardized vocabulary of traits to comparisons of phenotypes across species (Fig. 4).  As of May 2006, the QTL module includes about 
1700 maize QTL identified for 72 traits.  Users can browse these traits and QTL by eight major trait families related to abiotic stress (113 
qtl), biotic stress (6 qtl), fertility (none), anatomy (217 qtl), development (274 qtl), vigor (233 qtl), quality (143 qtl) and yield (495 qtl).  The 
majority of the maize QTL were imported from MaizeGDB, but a handful on abiotic stress were curated by Gramene curators. 
 Genome: The maize genome (http://www.gramene.org/Zea_mays/) provides a graphical display of the annotations of the 504 full-
length Zea mays clones deposited with GenBank as of 26-Jan-2006 (Fig. 5).  
 Annotations include various tracks displaying sequence alignments and details on the predicted genes, transcripts, peptides, ESTs, 
EST clusters (PlantGDB-TUGs, TIGR-GIs and MMP consensus), genetic markers (RFLP, SSR), flanking sequence tags (FSTs) from the 
mutant insertion lines, Hicot and Methyl filter reads and clusters from maize sequencing projects and other features of interest.  This is a 
quick way to find the above datasets aligned to the gene(s) or BACs of interest. 
 In addition to the sequenced BAC views, the maize genome browser hosts an FPC physical map (Fig. 6) developed by the Arizona 
Genomics Institute (AGI; http://www.genome.arizona.edu/fpc/maize/).  It is currently comprised of the 760 contigs from the AGI 25 Oct 2004 
release. 

 The Ensembl synteny viewer (http://www.gramene.org/Oryza_sativa/syntenyview?otherspecies=Zea_mays) displaying the patterns of 
long-range synteny among the rice and maize genomes provides a useful comparative tool for users to find colinear regions of the rice and 
maize genomes as they search for genes, their functional orthologs and shared genetic markers.  We constructed syntenic blocks between  
 



102 
 

 
 
Figure 4.  The QTL view.  Details about the QTL on osmotic adjustment capacity (OSADJCAP) include, trait symbol, name, published symbol, linkage group, comments and citations.  The hyperlinks 
from map position connect to the comparative map display. 
 

 
 

Figure 5.  The maize genome browser view.  Detail view of the sequenced BAC clone AC149836.  The display allows zoom in and out, adding and removing tracks (follow drop down menus like 
features, ESTs, GSS, etc) and export the sequence and mapped features in various formats.  The gene models in blue color suggest that there is a predicted ortholog from either or both rice and 
Arabidopsis.  
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Figure 6.  The contig view in the maize FPC map.  The details include contigs, BACs, BAC ends, markers.  
 

rice and maize by constructing a sorted pairwise list of locations of mapped overgo markers on the maize FPC map and then identifying 
their corresponding locations on the rice genome (Fig. 7) (D. H. Ware et al., unpublished data).  
 The annotated rice genome and its pre-computed comparisons with the maize and Arabidopsis gene models (genes) help users 
familiar with the function(s) or phenotype(s) of known gene(s) to traverse between these genomes and find the expressed, known and/or 
predicted gene sequence(s) based on either orthology or on gene function(s) (Fig. 8). 
 BLAST: The most frequently used tool on the Gramene website is the BLAST search (http://www.gramene.org/Multi/blastview).  This 
allows users to perform similarity searches against sequence datasets that include bacterial artificial clones (BACs), BAC ends, proteins, 
ESTs, markers, genes (CDS), cDNAs, and FSTs such as Mu insertion lines from maize.  Users can also query the maize sequence 
against the similar sequence datasets from other cereals, as well as genomes from rice and Arabidopsis, in order to find a gene, protein, 
region or phenotype of interest.  
 Genes: The ‘Genes’ section (http://www.gramene.org/rice_mutant/index.html) is a curated resource that in part provides publicly 
available information on genes from maize.  It includes descriptions of genes, morphological, developmental and agronomically important 
phenotypes, and variants of physiological characteristics, biochemical functions and isozymes.  Users can search for genes by their name, 
symbol or accession number.  For example, a search for “tassel” yields as many as 16 genes with the word “tassel” appearing in either the  
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Figure 7.  The macro level synteny overview between the Maize Chromosome 8 and rest of the rice genome.  

 
gene name or the description (http://www.gramene.org/db/genes/search_gene?query=tassel*&search_field=name&gene_type_id=& 
species=2&query_submit=Search).  As of May 2006, the database contained 6,676 maize genes, many fully annotated with phenotypic 
descriptions, map positions and citations.  These were imported from MaizeGDB.  In future we will collaborate with the MaizeGDB to 
provide associations to trait (TO) (Jaiswal et al., 2002) , plant structure (PO) (Jaiswal et al., 2005) and plant growth stages (GRO), similar 
to the information presented on rice e.g. slender rice (slr) gene (http://www.gramene.org/db/mutant/search_mutant?id=GR:0060842).  This 
will enhance the comparison of phenotypes, expression and functional information among the orthologs from maize and other cereals e.g. 
maize D8 (http://www.gramene.org/db/genes/search_gene?acc=GR:0200107) as well as the height-regulating gene orthologs, wheat RHT 
and rice slender rice (slr) (Ikeda et al., 2001). 
 Proteins: This section (http://www.gramene.org/protein/index.html) provides curated information on approximately 4200 Swissprot-
Trembl protein entries from genus Zea, of which the majority (4000) belong to Zea mays (maize).  Protein entries are annotated using the 
Gene Ontology (GO) (Clark et al., 2005) for biochemical characterization.  For example (Fig. 9), see the COX2 protein 
(http://www.gramene.org/db/protein/protein_search?acc=P00412).  Information stored in this module is derived from Swissprot-Trembl 
protein sequence database, or generated by computational analysis that finds functional domains, transmembrane regions, signal 
peptides, etc.  The report on functional characterization is supported with cited references along with a corresponding evidence code 
(experiment type http://www.gramene.org/plant_ontology/evidence_codes.html).  
 Ontologies: With the increasing demands of large scale genomic experiments that generate large datasets related to gene expression 
and phenotype analyses, the requirement for use of controlled vocabularies (ontologies) has become more apparent (Clark et al., 2005; 
Jaiswal et al., 2005).  The ontologies are organized in categorical hierarchies of parent terms and child (more specialized) terms.  For 
example the trait term ‘plant height’ has two parents, suggesting that it is a subtype of shoot anatomy and morphology trait and is also a 
sub type of height related trait (http://www.gramene.org/db/ontology/search_term?id=TO:0000207).  This helps the user to find the  
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Figure 8.  Micro level synteny view between rice and maize.  These displays suggest the conservation of gene order within the two genomes. 
 

associated genes and QTL either via the anatomy or the height-related trait path of the ontology tree and still get the same query result.  
For example there are 219 maize QTL associated to trait ‘plant height’.  To emphasize the use of such vocabularies to help users find 
genes, proteins, QTL, map sets and traits (Fig. 1, http://www.gramene.org/plant_ontology/index.html), we have adopted various ontologies 
including the gene (GO: Clark et al., 2005), plant (PO: (Jaiswal et al., 2005)), cereal plant growth stages (GRO), trait (TO: Jaiswal et al., 
2002), environment (EO) and taxonomy (GR_tax) ontologies in our data annotation protocols. 
 User Assistance: To help users of our database, we provide pre-designed queries, glossaries and frequently asked questions (FAQs) 
sections.  On-line tutorials (http://www.gramene.org/tutorials/) guide users through a step-by-step process to retrieve information from the 
database.  General information about various cereal crop plants, including their genetic or evolutionary histories, production profiles, 
biology and commercial uses is also provided (http://www.gramene.org/species/index.html).  For more information about Gramene, or to 
contribute suggestions, please contact Gramene at gramene@gramene.org.  
 We kindly request group(s)/person(s) who use the information derived from Gramene curation activities (EST alignments, mutants, 
comparative maps, gene and trait ontology annotations) to acknowledge the Gramene project contribution by citing the web address 
http://www.gramene.org/ and any of the appropriate Gramene publications (Jaiswal et al., 2002; Ware et al., 2002a; Ware et al., 2002b; 
Jaiswal et al., 2006). 
 This Gramene project was originally supported by the USDA Initiative for Future Agriculture and Food Systems (IFAFS) (grant no. 00-
52100-9622) and USDA-Agricultural Research Service specific cooperative agreement (grant no. 58-1907-0-041).  During 2004-2007 this  
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Figure 9.  The protein detail page showing associations to ontology terms describing its function and role in a biological process, evidences, citations and links to search for homologs and orthologs 
based on sequence similarity. 
 

work is also supported by the National Science Foundation (NSF) award #0321685 and USDA-ARS.  We are thankful to numerous 
collaborators, researchers and contributors from the cereal research community for sharing their datasets and for help in curation.  
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X.  MAIZE GENETICS CONFERENCE 
<http://www.maizegdb.org/maize_meeting/2006> 

 
Steering Committee Meeting Minutes 
48th Annual Maize Genetics Conference 
Asilomar Conference Center 
Friday March 9, 2006 
 
Jay convened the meeting at 9 pm 
 
Attendees: Jay Hollick (chair); Anne Sylvester (co-chair); Wes Bruce; Tom Brutnell; Karen Cone (ex-officio); Monika Frey; Erin Irish; Marty 
Sachs (ex-officio); Jorge Nieto-Sotelo; Mary Schaeffer (Polacco) (ex-officio); Richard Schneeberger; Trent Seigfried (ex-officio); Marja 
Timmermans  
 
Jay suggested keeping meeting minutes and volunteered the job to the meeting co-chair. Hearing no objection, Anne agreed to take notes.  
 
Jeff Bennetzen from MGEC presented concept of 2008 50th anniversary meeting to be held in Washington DC area.  Discussion: 

• Venue for receptions could be Botanical Garden, NAIM, or AMNH 
• Jeff will talk with GSA, NCGA and other groups about venue 
• Anne and Jeff will submit for venue proposals, which are needed soon 
• Local organizer still needs to be identified 

 
Jay presented a Charter as a way to formalize steering committee purpose.  Discussion: 

• Corrections: clarify the name so that conference is added 
• Charter should be made public to community by posting on maizegdb 
• Anne noted that it would be helpful to also develop an annual timeline of activities so the new chair has clear guidance on what is 

needed, when 
• Timeline can be developed and added next year 
• Motion to accept charter and post on maizegdb approved  

 
New steering committee members were discussed and voted on.  

• Peter Rogowski, Steve Moose and Mei Guo will replace Jay, Monica and Wes. 
• New steering committee will be announced Sunday morning. 

 
Discussion about 2007 meeting 

• Dates are March 22-25, Pheasant Run 
• Tom Brutnell will be co-chair for 2007 meeting (chair for 2008 meeting) 
• Speakers – Susan Lindquist has agreed to speak on Friday 
• Three other plenary speakers discussed and approved 
• Anne will invite the plenary speakers 
• Meeting will include an annual report from the MGEC  

 
Further discussion about the 2008 meeting 
 
Discussion of possible future venues: 

• 2009 - return to Midwest for 51st meeting  
• 2010 – Europe? Barcelona or southern France as possibilities 

 
Meeting finances 

• Budget is at bottom; Asilomar was expensive due to poster tent (essential) and aquarium (well worth it) 
• Need to raise registration fees 
• Should meeting planning stay centered at Missouri? Definite advantages for now, but will need to reconsider if meeting continues 

to grow 
• Should the meeting be made a foundation - not for profit entity, which would make contributions tax deductible – Karen will look 

into  
• Should the meeting become a GSA run meeting? Problem is it would become more expensive. Perhaps Vicki Chandler or Karen 

Cone could look into the option 
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Issue of vendors: should there be vendors at all? 

• SC voted this year to not include vendors in the 2006 meeting 
• However, one vendor still showed up and set up a poster that was borderline between selling and telling – yet we did not get any 

income from it 
• Suggestion was made to charge a significant fee for vendors 
• $5000 could be charged with a cut-off for number permitted – the money could be used for scholarship 
• Conclusion: revisit the issue and revote by email if (when) it comes up prior to the 2007 meeting  

 
Meeting registration fees 

• Expecting approximately same number at 2007 (approx 550 registrants) 
• Fees should be raised to $150 for registration, since this is the first year we are starting out with a near deficit. Also, the 2008 

meeting will be expensive. 
• Perhaps special events should be charged extra fees in the future 
• Would it be worth also submitting a meeting proposal to USDA? NSF continues to be supportive, and should we expect more 

money from another federal agency? May not be a good strategy. Suggestion was made to discuss it with program directors.  
• Conclusion: raise fees next year, but exact amount will be determined after budget finalized 

 
Issue of fund-raising and international scholars fund  

• Jorge and Torbert Rocheford were recognized and thanked for their successful efforts to distribute scholarship funds to Latin 
American students 

• The concept of scholarships for developing countries was strongly supported, but replenishing the fund is now needed 
• The t-shirt sales this year will go towards next year’s international scholarship fund 
• It was pointed out that the scholarships should be awarded based on need  
• Do we want to adopt fundraising as a regular meeting activity?  
• T-shirt fundraising was successful this year, but do we really want to formalize it as another steering committee activity? There 

was weak support for formalizing it now. 
• Pass the hat could continue, but it also should not be formalized. Some are more comfortable with that kind of activity than 

others – should not therefore make it a necessary steering committee activity – the ad hoc approach seems to work best 
• But we could add a donation check box to the registration form, as long as it is clear that the donation is not currently tax 

deductible  
• Conclusion: the steering committee will not adopt formal fundraising as part of its annual activity.  

 
Review and revisit of meeting guidelines 

• As requested from outside the steering committee, an annual MGEC report will be provided at every meeting  
• There will be no repeat performances i.e. the same speaker will not present two years in a row, although the same lab can have 

sequential presentations 
• Large labs should not be penalized by a rule that there is only one talk / lab 
• Senior grad students, post-docs should get priority 
• Should there be a representative from NCGA on steering committee? No – but we should make room each year in the agenda 

for an NCGA report 
 
Discussion of poster contest 

• All agreed a poster contest was a great idea, thanks to Jay. 
• Couldn’t be implemented this year but will work on for next year 
• Discussion of whether it will be announced and who will judge posters 
• Steering committee would oversee judging by grouping by subject matter, then chair and co-chair would select winners along 

with committee 
• Issue of money awarded would depend on budget balance next year 
• Conclusion: will revisit in November 2006 when planning for abstract submissions for 2007 

 
Discussion of Allerton meeting 
 
Jay adjourned the meeting at midnight. 
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CHARTER FOR THE MAIZE GENETICS CONFERENCE STEERING COMMITTEE 
 
This document serves to identify, clarify and guide the organization and activities of the Maize Genetics Conference Steering Committee.  
Changes and amendments are expected as the Committee moves forward and its service to the scientific community evolves. 
 
Section I:   Purpose of the Maize Genetics Conference Steering Committee 
The Maize Genetics Conference Steering Committee (SC) shall be responsible for the organization, content, and execution of the Annual 
Maize Genetics Conference (MGC).  The SC shall work with the Maize Genetics Executive Committee (EC) to facilitate communication of 
community-based issues through the MGC. 
 
Section II:  Maize Genetics Conference Steering Committee Organization 
The SC shall be made up of 10 voting members, including 1 from the EC on three-year terms, and voluntary members as needed to 
support SC activities.  Each year the SC shall recruit new Maize Co-operators to serve on the SC.  Each year the SC shall elect one of the 
1st year members as co-chair for the SC.  The co-chair will assume chair responsibilities in the subsequent year. 
 
Section III: Maize Genetics Conference Steering Committee Affiliation 
The SC shall maintain legal affiliation with an organization providing implements necessary to carry out contractual, fiduciary, and 
underwriting arrangements pertaining to the MGC organization and execution. 
 
Section IV: Committee Activities: 
The activities assumed by the SC include, but are not limited to: 

 
1: Convening an annual SC meeting coinciding with the MGC to facilitate SC functions. 
 
 A: A meeting agenda shall be distributed to all committee members. 
 B: Minutes of the meeting taken by the current co-chair shall be archived 
 
2: Fundraising to finance the MGC 
 
 A: Meeting grant application(s) shall be submitted to federal agencies 
 B: Donations shall be solicited 
 
3: Advising and approving MGC activities including, but not limited to: 
 
 A: Inviting speakers 
 B: Selecting and coordinating venues 
 C: Organizing the MGC program 
 D: Fundraising 
 E: Awards 

 
4: Maintaining contemporary guidelines to direct decisions regarding but not limited to: 
 
 A: Inviting speakers 
 
  i:   Scientific merit   

ii:  Gender and topic balance 
iii: Career development 

    
 B: Selecting venues 
 
  i:  International participation 
  ii: Inclusiveness 
  

C: Organizing the MGC program 
 
  i:   Talk sessions 
  ii:  Poster sessions 
  iii: Workshops 
  iv:  Community forums 
  v:   EC reports 
 
 D: Awards 
 
  i:   Poster contests 
  ii:  Service recognition 

 
This original version adopted by the SC on March 10, 2006. 
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Summary of Community Forum 
48th Annual Maize Genetics Conference 
Friday March 9, 2006 
 

TALK BY JANE SILVERTHORNE, NSF 
After the genome…. 
 
Learning from other genomic and post-genomic efforts  

• Comments on the importance of workshops in developing tools 
• Mt Fuji analogy – there’s more than one mountain to climb and planning should be ongoing 
• Need to re-evaluate at each milestone and even before the milestone 

 
History of Arabidopsis sequencing effort 

• 1990 - seminal plan that included international cooperation and coordination / plan for the db stock center – decision was made, 
for example, that full length cDNAs were important  

• 1994 - NSF meeting  
• 1996 - sequencing project  
• 1998 - NPGI accelerated project  
• 2000 - sequence completed ahead of schedule  

 
History of Arabidopsis post-genomic effort and planning 

• 1995 - planning for post-sequencing effort started  
• 1998 - tools discussion  
• 2000 - Salk meeting lead to 2010 program  
• 2010 - program that included important midway checkpoints (see recent report 

http://www.nsf.gov/pubs/2006/bio0601/bio0601.pdf) and was driven by biology as well as tool development  
 
History of rice sequencing effort was somewhat different because there was already an international and industry effort in place 

• 1997 – sequencing project was already underway  
• 1999 – planning session for functional genomics started early and lead to IRFGC (International Rice Functional Genomics 

Consortium) 
• 2002 - first announcement from combined industry, US and international effort 
• 2004 – “finished” genome announcement 
• IRFGC – developed similar plan to Arabidopsis 2010 program but focused on agronomic traits, not just driven by biology 

 
Lessons –  

• Planning must be organized by scientists and the plans should be science-driven 
• IP materials and data release policies must be spelled out 
• IP clarity is especially for crop plant 
• Plan needs to be flexible to accommodate new technology and new events 
• Coordination of db activities is particularly important, especially possibility of incorporating tools from other countries 
• Partnerships are most efficient and very important  

 
 
Talk by V. Sundaresan 
After the genome: Lessons from Arabidopsis and Rice 
  
History of developing -omics since yeast was sequenced 10 years ago  
 
Resources and tools that have been important for Arabidopsis 

• Proper gene annotations 
• Reverse genetics tools 
• Expression arrays of all types (transcriptome and proteome) 
• Full-length cDNAs 
• Proteomic tools  
• Stock centers with full availability and user friendly 
• Unrestricted access -no MTA 
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Note that all Arabidopsis tools lead to the Salk lines, one of most important tools developed but others include: affy chips, 2hybrid 
screening tools, RNAi tools, VIGS, etc 
 
For rice, same needs and same tools  

• Stock centers have been less satisfactory for rice community because US (Arkansas) focuses on germplasm primarily  
• Japan and Philippines also have centers but transport and access is restricted.  

 
Road map of needs in post-genomics in rice 

• Need to strengthen genetic resources 
• Need to be able to translate research for breeders 
• Need hi thru put phenotyping tools  
• Need activation tagging lines 
• Need fully efficient transformation of elite lines and decisions about which line to focus on.  
• Need comprehensive stock center in US 
• More international integration is still needed 
• Accessibility still a major issue  

 
For maize community – comparative genomics tools with rice very important. 
 
 
Panel Discussion: see list of posed questions by panel members 
 
Open Forum 

COMMENTS AND DISCUSSION FROM MAIZE COMMUNITY  
 
When projects end what happens to resources that have been developed?  

• Community needs to be able to access and submit information 
• Includes the need to simplify bioinformatics access 
• The information is all out there but it is currently not centralized and have to go to individual and unique websites, learn all new 

tools each time – must be integrated  
• There are many home pages but no guide to how to navigate, i.e. no single one stop shop that consolidates info 

 
MaizeGDB as portal  

• There needs to be more than links to other home pages, needs to be integration  
• It is up to the researchers to establish and if there is a need, researchers should contact Carolyn Lawrence 

 
Central field space  

• Needed for smaller institutions and for those researchers who can’t handle big growouts 
•  Need continued community phenotypic screens 

 
NCGA comments 

• Want to help maintain focus on agronomic significant tissues because NCGA needs the basic research to improve and increase 
production and ensure productivity 

• What are the next genomes that need to be sequenced? 
• How are the decisions made for what is most efficient? NCGA looks to the community for the next genome to be sequenced 
• NCGA also needs to understand the connections between the basic science and the applications so they can bring specific 

examples back to Congress. 
• How do we finally tie back to economic issues? 

 
For comparative genomics, look to the human genome as a model  

• Now there are 5-6 mammalian genomes available and effort now is to fill in diversity  
• Now is the time to think abut having more cereal genomes since sorghum, brachypodium, rice, maize are all on the horizon 
• But to accomplish this informatics resources need to be integrated so that cross genome comparisons can be made for 

agronomic traits, QTL etc  
• Bioinformatics has been a major investment for human genomics, involved major integration issues 
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Stock center needs to be enlarged and supported 
• More mutant lines are becoming available and the concern is that the stock center will be overwhelmed 
• The stock center needs more resources to propagate, maintain and distribute 

 
More on db issues  

• Need to remember that TAIR is up to 23 people, so they can archive and also work on new bioinformatics tools 
• db should include training for how to use the resources 
• Need to deal with the fact that resources don’t get integrated so the question is how to capture all the effort 
• What should the relationship be between maizegdb and gramene? 
• Should gramene develop further or should there be another centralized resource? 
• Perhaps competition among two to three db is valuable to push the work forward (as was the case for human genome) 
• Remember only 4 people associated with maize gdb and 12 associated with gramene 

 
Need to develop full range of profiling arrays 

• Need to augment standard transcription profiling with epigenetic profiling tools 
• Other profiling arrays needed especially promoter, tiling arrays etc 
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XI.  COMMUNITY SURVEY RESULTS 
 
Maize Genetics Executive Committee (MGEC) Survey Results (172 responses) 
Posted at MaizeGDB May 2006. 
<http://www.maizegdb.org/mgec.php> 
 
As follow-up to the open community forum held at the Maize Genetics Conference Asillomar 2005, a questionnaire was developed by the 
Maize Genetics Executive Committee (MGEC) and posted to cooperators from MaizeGDB.  Results are summarized below. 
 
A score of 1 was assigned for "highest priority”.  
 
Question 1 
Prioritizing General Community Needs 
1. High quality maize genome sequence annotation. (avg: 5.72) 
2. Improved maize reverse genetics resources that allow investigator to move from sequence to seed. (avg: 6.72) 
3. An improved maize database that allows investigator to move seamlessly between multiple genomic datasets and expression analysis. 

(avg: 7.12) 
4. Improved maize transformation that is inexpensive, fast, and possible in multiple backgrounds. (avg: 7.16) 
5. Resources for rapid mapping of all maize mutants. (avg: 8.66) 
6. Functional studies that focus on individual genes, gene families or networks. (avg: 9.06) 
7. High density markers (MaizeHapMap): SNPs for all genes and a catalog of genes not in B73. (avg: 9.35) 
8. Enhanced capacity at the Maize Stock Center including increased seed storage space. (avg: 9.45) 
9. Improved tools for quantitative genetics. (avg: 10.1) 
10. Gene replacement tools. (avg: 10.2) 
11. Support of training workshops in maize genetics, genomics, and bioinformatics. (avg: 10.8) 
12. Further development of a maize global transcript profiling service. (avg: 11.0) 
13. Proteomic tools and data for maize. (avg: 11.6) 
14. Continued development of cytogenetic methods including chromosome painting techniques. (avg: 12.9) 
15. Funded support for community field space. (avg: 14.0) 
16. Other; see individual responses (avg: 14.8) 
 
Question 2 
Future Sequencing Strategies 
Which survey sequences would be most valuable? 
1. Full-length cDNAs (avg: 2.55) 
2. ESTs (avg: 3.99) 
3. Methylation filtered genomic sequences (avg: 4.20) 
4. High-Cot genomic sequences (avg: 4.49) 
5. Random shotgun genomic sequences (avg: 4.55) 
6. Other; see individual responses (avg: 6.25) 
 
Which lines would be most valuable to sequence after B73?  
1. Mo17 (avg: 2.25) 
2. W22 (avg: 3.72) 
3. Other Zea species; see individual responses (avg: 4.52) 
4. Other inbred line; see individual responses (avg: 4.91) 
5. Other grass; see individual responses (avg: 5.15) 
 
When comparing overall sequencing strategies, 52.3% of those surveyed stated that they preferred near-complete sequencing of one line 
over survey sequencing of multiple lines. 
 
Question 3 
Database and Annotation Issues 
What features do you want to see in an improved community database?  
1. Tools to navigate from maize sequence to map position and possible mutants or QTL (avg: 4.16) 
2. Tools to navigate from gene to reverse genetics tools such as insertion sites (avg: 4.68) 
3. Tools to navigate from maize sequence to homologous and syntenous sequence from other grasses (avg: 4.77) 
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4. Tools to navigate from maize sequence to a complete profile of expression studies (avg: 5.19) 
5. Tools to navigate from maize sequence to homologous sequences in other species (avg: 5.62) 
6. Increased interoperability between MaizeGDB and Gramene (avg: 6.14) 
7. More tutorials on using existing database resources, both at MaizeGDB and at individual project sites (avg: 7.11) 
8. Availability of a sequence browser such as Ensembl at/through MaizeGDB that supports and maintains user-contributed annotations in 

addition to automatic annotations (avg: 7.15) 
9. Other; see individual responses (avg: 8.89) 
 
For a community annotation pipeline  
47.0% of the respondents indicated that centralized annotation efforts by a single bioinformatics group was their preference 
37.7% of the respondents indicated that decentralized annotation where individual groups contribute annotation to a curatorial site was 
their preference 
15.1% of the respondents indicated an alternative solution was their preference (see individual responses) 
 
 
Optional Individual Responses to Question 1 - General Community Needs  
(27 responses total) 
Maize specific small molecule database (metabolomics) 
Better support for computational biology  
Improved software tools for maize curators  
Studies of mechanisms of resistance of maize to pathogens 
454 Sequence Multiple Diverse Maize Inbreds 
Funding opportunity for pilot studies 
Maize Activation Tagging resources for dominant phenotypes  
Support for non-wet lab genetic analysis 
Increased support for Gramene to provide end-user analytical tools for analysis of all cereal genomic sequences 
Further development of off the shelf maize global transcript profiling platform  
Improved affy chip, incorporation of quality checked data into MaizeGDB & PLEXdb 
Agronomist trained in genomics to apply what we have learned to the field 
Establishment of a metabolomics center and service (NMR and GC-MS and NIRS) 
Better channels for communication & collaboration 
Career development workshops for young scientists 
Make important papers web-available when poorly accessible (e.g. Wilkes 1979) 
More support for long-term public corn breeding programs 
Affymetrix whole genome array 
Richer BIOLOGICAL CONTENT in the maize database 
Quantitative genetics 
Complete maize genome sequence 
Genetics of reproductive signs. Nuclear-cytoplasmic interaction. 
History of Maize cooperators, contact with maize cooperators 
Understanding cellular localization of maize gene products 
MaizeGDB: capture the empirical data; a strong professional curation staff for maize and cereal genome peer-reviewed literature to 
capture the empirically confirmed information. 
Maize genome evolution 
Reverse genetics in rice  
 
Optional Individual Responses to Question 2(a) – which survey sequences would be most valuable?  
(28 total responses) 
Selected BAC clones of gene rich regions (6 responses) 
MPSS developmental profiles (3) 
454 sequencing (3) 
Finish B73 to completion (2) 
Selected gene amplicons for diversity resequencing & transposon flanking sequences (2) 
Organelle genomes from many inbreds and relatives (shotgun) (2) 
Ab10 in addition to chromosome 10 from B73 and Mo17  
BAC/EST/GSS contigs from multiple inbreds anchored to a genetic map 
ESTs from Normalized cDNA libraries 
PCR amplicons corresponding to maize genes 
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Repetitive sequences 
Affy-style arrays to discover SNPs across diverse germplasm or RIL pop. members 
Gene enriched sequences (methyl & Cot are equivalent) 
Set of BAC ends optimizing genome coverage 
 
Optional Individual Responses to Question 2(b) - Suggested Inbred Lines For Sequencing  
(47 responses) 
A188, tissue culture and transformation ability (7) 
Gaspe flint - short flowering time inbreds will enable comparative adaptive studies (3) 
The diverse germplasm lines being studied by Buckler/Doebley group. (2) 
F7: european counterpart to B73 (2) 
Oh43; another commonly used inbred line and a third heterotic group (2) 
A619, mutants behave very differently in this inbred (2) 
Mp313E (aflatoxin resistant inbred),  
Iodent line (an expired PVP),  
H99 (phenotypic penetrance has been altered)  
NC89 and K55 (4x intermated population of 500 lines is being developed),  
W23 (distinct from W22 and used by many on the west coast),  
Michoacán 21 (best inbred for tropical lines),  
CML247 (CIMMYT line with high market value but low (a)biotic stress tolerance -- commonly used in crop improvement programs for 
developing countries), Parthenogenetic maize lines-haploinductors,  
M20W (good suppresser of many mutations),  
Mo20W (drought and stress tolerance),  
CML103 (a tropical source that is relatively early in the Midwest and results in reliable seed set),  
PH207, recently public elite inbred line that is important progenitor to many current commercial hybrids 
F2 (using INRA reference stock) as a representative of flint material, which represents an high divergence with dent material and has been 
used for genomic studies in France 
27 linkage founders from NAM 
The 16 progenitors of the Iowa Stiff Stalk Synthetic (BSSS). This would be a step toward understanding how genes respond to selection in 
populations. BSSS is the most economically important. pop 
An inbred equidistant (by genetic distance) from B73 and Mo17 
Other inbreds mentioned are P 165, KYS, KY21, popcorn, B37, W64A, Tzi8, CML69, P39, 4 Co63 
 
Optional Individual Responses to Question 2(b) - Suggested Zea Species For Sequencing 
(68 total responses. most just suggested “teosinte”). 
17 supported sequencing Z. parviglumis.  
5 supported sequencing Z. diploperennis. 
3 supported sequencing Z. luxurians.  
 
Optional Individual Responses to Question 2(b) - Suggested Grass Species For Sequencing 
(43 responses) 
12 suggested sequencing Sorghum bicolor (Important economically and phylogenetically, small genome, relative with desirable traits, 
closest relative that is a crop, sufficiently different from maize for numerous traits). 
9 suggested sequencing Tripsacum. T. andersonii and T. dactyloides were suggested. (Closest genera to Zea to compare genome 
evolution with Zea)  
4 suggested wheat (major polyploid grass species; Pooideae for comparative purposes) 
2 suggested barley (major true diploid crop species, access to genes not tractable in maize) 
2 suggested Brachypodium; it's a promising model 
Switch grass- perennial, may have important agronomic properties 
sugar cane( because of its economic importance). 
foxtail millet, small genome, outgroup for maize and sorghum, rapid cycling, potential model 
Streptochaeta from base of grasses for comparisons with rice and maize 
Eleusine indica; fills gap grass taxonomy, is diploid, and has small genome 
Joinvillia sp.-- outgroup to the pre-grass tetraploidy. 
Coix; a close relative of Zea 
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Optional Individual Responses to Question 3(a) What features do you want to see in an improved community database?  
(23 responses) 
Some 15% of respondents listed other, but lower ranked priorities.  Notably, many focused on enhancing content of biological information, 
in particular phenotypic, both mutant and QTL.  This aligns with the top navigation tool priority.  Many indicated a need for a single unified 
genome browser, easier to use than gbrowse should be the navigation tool target.  Others indicated a need for better access to machine-
readable formats; deposit of all project data into the community database; more flexible BLAST; archival/historical information; 
interoperability with other databases (e.g. TIGR; GO; TAIR). 
 
Optional Individual Responses to Question 3(b) Community annotation pipeline  
(26 responses) 
Virtually all of the 15% ‘write-in’ respondents indicated a preference for an initial annotation by a single group, with support provided for 
updates by others in the community, with or without curation.  
 
 



118 
 

XII.   RECENT MAIZE PUBLICATIONS 
 

Affek, HP; Krisch, MJ; Yakir, D, 2006.  Effects of intraleaf variations in carbonic anhydrase activity and gas exchange on leaf C18OO 
isoflux in Zea mays.  New Phytol. 169:321-9. 

Agetsuma, M; Furumoto, T; Yanagisawa, S; Izui, K, 2005.  The ubiquitin-proteasome pathway is involved in rapid degradation of 
phosphoenolpyruvate carboxylase kinase for C4 photosynthesis.  Plant Cell Physiol. 46:389-98. 

Agusti, N; Bourguet, D; Spataro, T; Delos, M; Eychenne, N; Folcher, L; Arditi, R, 2005.  Detection, identification and geographical 
distribution of European corn borer larval parasitoids using molecular markers.  Mol. Ecol. 14:3267-74. 

Akiyama, H; Matsuda, R, 2005.  [Consideration of detection method and identification for genetically modified foods].  Shokuhin Eiseigaku 
Zasshi 46:J203-7. 

Alexander, DL; Mellor, EA; Langdale, JA, 2005.  CORKSCREW1 defines a novel mechanism of domain specification in the maize shoot.  
Plant Physiol. 138:1396-408. 

Ali, ML; Taylor, JH; Jie, L; Sun, G; William, M; Kasha, KJ; Reid, LM; Pauls, KP, 2005.  Molecular mapping of QTLs for resistance to 
Gibberella ear rot, in corn, caused by Fusarium graminearum.  Genome 48:521-33. 

Alisi, C; Lasinio, GJ; Dalmastri, C; Sprocati, A; Tabacchioni, S; Bevivino, A; Chiarini, L, 2005.  Metabolic profiling of Burkholderia 
cenocepacia, Burkholderia ambifaria, and Burkholderia pyrrocinia isolates from maize rhizosphere.  Microb. Ecol. 50:385-95. 

Allen, JO, 2005.  Effect of teosinte cytoplasmic genomes on maize phenotype.  Genetics 169:863-80. 
Allerdings, E; Ralph, J; Schatz, PF; Gniechwitz, D; Steinhart, H; Bunzel, M, 2005.  Isolation and structural identification of diarabinosyl 8-O-

4-dehydrodiferulate from maize bran insoluble fibre.  Phytochemistry 66:113-24. 
Alonso, AP; Vigeolas, H; Raymond, P; Rolin, D; Dieuaide-Noubhani, M, 2005.  A new substrate cycle in plants.  Evidence for a high 

glucose-phosphate-to-glucose turnover from in vivo steady-state and pulse-labeling experiments with [13C]glucose and [14C]glucose.  
Plant Physiol. 138:2220-32. 

Alsheikh, M; Rodermel, S, 2005.  Genetics and genomics of chloroplast biogenesis.  Maydica 50:443. 
Aman, R; Carle, R; Conrad, J; Beifuss, U; Schieber, A, 2005.  Isolation of carotenoids from plant materials and dietary supplements by 

high-speed counter-current chromatography.  J. Chromatogr. A 1074:99-105. 
An, L; Liu, Y; Zhang, M; Chen, T; Wang, X, 2005.  Effects of nitric oxide on growth of maize seedling leaves in the presence or absence of 

ultraviolet-B radiation.  J. Plant Physiol. 162:317-26. 
An, YJ, 2006.  Assessment of comparative toxicities of lead and copper using plant assay.  Chemosphere 62:1359-65. 
Ananiev, EV; Chamberlin, MA; Klaiber, J; Svitashev, S, 2005.  Microsatellite megatracts in the maize (Zea mays L.) genome.  Genome 

48:1061-9. 
Andersen, JR; Schrag, T; Melchinger, AE; Zein, I; Lubberstedt, T, 2005.  Validation of Dwarf8 polymorphisms associated with flowering 

time in elite European inbred lines of maize (Zea mays L.).  Theor. Appl. Genet. 111:206-217. 
Anderson, LK; Lai, A; Stack, SM; Rizzon, C; Gaut, BS, 2006.  Uneven distribution of expressed sequence tag loci on maize pachytene 

chromosomes.  Genome Res. 16:115-22. 
Anonymous, 2005.  Don't rely on Uncle Sam.  Nature 434:807. 
Antosiewicz, DM, 2005.  Study of calcium-dependent lead-tolerance on plants differing in their level of Ca-deficiency tolerance.  Environ. 

Pollut. 134:23-34. 
Anzala, F; Morere-Le Paven, MC; Fournier, S; Rondeau, D; Limami, AM, 2006.  Physiological and molecular aspects of aspartate-derived 

amino acid metabolism during germination and post-germination growth in two maize genotypes differing in germination efficiency.  J. 
Exp. Bot. 57:645-53. 

Arechiga-Carvajal, ET; Ruiz-Herrera, J, 2005.  The RIM101/pacC homologue from the basidiomycete Ustilago maydis is functional in 
multiple pH-sensitive phenomena.  Eukaryot. Cell 4:999-1008. 

Aroca, R; Amodeo, G; Fernandez-Illescas, S; Herman, EM; Chaumont, F; Chrispeels, MJ, 2005.  The role of aquaporins and membrane 
damage in chilling and hydrogen peroxide induced changes in the hydraulic conductance of maize roots.  Plant Physiol. 137:341-53. 

Auger, DL; Gray, AD; Ream, TS; Kato, A; Coe, EH, Jr.; Birchler, JA, 2005.  Nonadditive gene expression in diploid and triploid hybrids of 
maize.  Genetics 169:389-97. 

Aureli, G; D'Egidio, MG; Motto, M, 2005.  Chromatographic analysis of ergosterol in maize and wheat.  Maydica 50:157. 
Aylor, DE; Baltazar, BM; Schoper, JB, 2005.  Some physical properties of teosinte (Zea mays subsp. parviglumis) pollen.  J. Exp. Bot. 

56:2401-7. 
Azeez, G, 2005.  Ampicillin threat leads to wider transgene concern.  Nature 435:561. 
Babu, R; Nair, SK; Kumar, A; Venkatesh, S; Sekhar, JC; Singh, NN; Srinivasan, G; Gupta, HS, 2005.  Two-generation marker-aided 

backcrossing for rapid conversion of normal maize lines to quality protein maize (QPM).  Theor. Appl. Genet. 111:888-97. 
Bahar, B; Monahan, FJ; Moloney, AP; O'Kiely, P; Scrimgeour, CM; Schmidt, O, 2005.  Alteration of the carbon and nitrogen stable isotope 

composition of beef by substitution of grass silage with maize silage.  Rapid Commun. Mass Spectrom. 19:1937-42. 
Balandin, M; Royo, J; Gomez, E; Muniz, LM; Molina, A; Hueros, G, 2005.  A protective role for the embryo surrounding region of the maize 

endosperm, as evidenced by the characterisation of ZmESR-6, a defensin gene specifically expressed in this region.  Plant Mol. Biol. 
58:269-82. 



119 
 

Baltazar, BM; de Jesus Sanchez-Gonzalez, J; de la Cruz-Larios, L; Schoper, JB, 2005.  Pollination between maize and teosinte:  an 
important determinant of gene flow in Mexico.  Theor. Appl. Genet. 110:519-26. 

Baluska, F; Liners, F; Hlavacka, A; Schlicht, M; Van Cutsem, P; McCurdy, DW; Menzel, D, 2005.  Cell wall pectins and xyloglucans are 
internalized into dividing root cells and accumulate within cell plates during cytokinesis.  Protoplasma 225:141-55. 

Barbazuk, WB; Bedell, JA; Rabinowicz, PD, 2005.  Reduced representation sequencing:  a success in maize and a promise for other plant 
genomes.  Bioessays 27:839-48. 

Barbier, GG; Campbell, WH, 2005.  Viscosity effects on eukaryotic nitrate reductase activity.  J. Biol. Chem. 280:26049-54. 
Barrell, PJ; Grossniklaus, U, 2005.  Confocal microscopy of whole ovules for analysis of reproductive development:  the elongate1 mutant 

affects meiosis II.  Plant J. 43:309-20. 
Barriere, Y; Alber, D; Dolstra, O; Lapierre, C; Motto, M; Ordas, A; Van Waes, J; Viasminkel, L; Welcker, C; Monod, JP, 2005.  Past and 

prospects of forage maize breeding in europe.  I .  The grass cell wall as a basis of genetic variation and future improvments in feeding 
value.  Maydica 50:259. 

Basse, CW, 2005.  Dissecting defense-related and developmental transcriptional responses of maize during Ustilago maydis infection and 
subsequent tumor formation.  Plant Physiol. 138:1774-84. 

Bastida, M; Graziano, E; Roca, R; Lopez, I; Sanchez-Pons, N; Puigdomenech, P; Vicient, CM, 2005.  A maize defective-kernel mutant 
(longcell) characterized by tubular cells, severe morphological alterations and induction of cell death.  Planta Oct. 18:1-14. 

Batista, R; Nunes, B; Carmo, M; Cardoso, C; Jose, HS; de Almeida, AB; Manique, A; Bento, L; Ricardo, CP; Oliveira, MM, 2005.  Lack of 
detectable allergenicity of transgenic maize and soya samples.  J. Allergy Clin. Immunol. 116:403-10. 

Baumgarte, S; Tebbe, CC, 2005.  Field studies on the environmental fate of the Cry1Ab Bt-toxin produced by transgenic maize (MON810) 
and its effect on bacterial communities in the maize rhizosphere.  Mol. Ecol. 14:2539-51. 

Bennetzen, J; Liu, R; Ma, J; Pontaroli, AC, 2005.  Maize genome structure and rearrangement.  Maydica 50:387. 
Berardo, N; Pisacane, V; Battilani, P; Scandolara, A; Pietri, A; Marocco, A, 2005.  Rapid detection of kernel rots and mycotoxins in maize 

by near-infrared reflectance spectroscopy.  J. Agric. Food Chem. 53:8128-34. 
Berjak, P, 2005.  Global voices of science.  Protector of the seeds:  seminal reflections from southern Africa.  Science 307:47-9. 
Berthiller, F; Schuhmacher, R; Buttinger, G; Krska, R, 2005.  Rapid simultaneous determination of major type A- and B-trichothecenes as 

well as zearalenone in maize by high performance liquid chromatography-tandem mass spectrometry.  J. Chromatogr. A 1062:209-16. 
Bicudo, TC; Forato, LA; Batista, LA; Colnago, LA, 2005.  Study of the conformation of gamma-zeins in purified maize protein bodies by 

FTIR and NMR spectroscopy.  Anal. Bioanal. Chem. 383:291-6. 
Boehlein, SK; Sewell, AK; Cross, J; Stewart, JD; Hannah, LC, 2005.  Purification and characterization of adenosine diphosphate glucose 

pyrophosphorylase from maize/potato mosaics.  Plant Physiol. 138:1552-62. 
Bomblies, K; Doebley, JF, 2005.  Molecular evolution of FLORICAULA/LEAFY orthologs in the Andropogoneae (Poaceae).  Mol. Biol. Evol. 

22:1082-94. 
Bommert, P; Lunde, C; Nardmann, J; Vollbrecht, E; Running, M; Jackson, D; Hake, S; Werr, W, 2005.  thick tassel dwarf1 encodes a 

putative maize ortholog of the Arabidopsis CLAVATA1 leucine-rich repeat receptor-like kinase.  Development 132:1235-45. 
Bommert, P; Satoh-Nagasawa, N; Jackson, D; Hirano, HY, 2005.  Genetics and evolution of inflorescence and flower development in 

grasses.  Plant Cell Physiol. 46:69-78. 
Bonmatin, JM; Marchand, PA; Charvet, R; Moineau, I; Bengsch, ER; Colin, ME, 2005.  Quantification of imidacloprid uptake in maize 

crops.  J. Agric. Food Chem. 53:5336-41. 
Bootsma, JA; Shanks, BH, 2005.  Hydrolysis characteristics of tissue fractions resulting from mechanical separation of corn stover.  Appl. 

Biochem. Biotechnol. 125:27-39. 
Bordoni, R; Germini, A; Mezzelani, A; Marchelli, R; De Bellis, G, 2005.  A microarray platform for parallel detection of five transgenic 

events in foods:  a combined polymerase chain reaction-ligation detection reaction-universal array method.  J. Agric. Food Chem. 
53:912-8. 

Bourguet, D; Desquilbet, M; Lemarie, S, 2005.  Regulating insect resistance management:  the case of non-Bt corn refuges in the US.  J. 
Environ. Manage. 76:210-20. 

Boyce, KJ; Chang, H; D'Souza, CA; Kronstad, JW, 2005.  An Ustilago maydis septin is required for filamentous growth in culture and for 
full symptom development on maize.  Eukaryot. Cell 4:2044-56. 

Brougher, DS; Oleas, TB; Kohn, RA, 2005.  Interactions of alpha-amylase and calcium chelator during neutral detergent fiber analysis.  J. 
Agric. Food Chem. 53:5716-8. 

Brown, NJ; Parsley, K; Hibberd, JM, 2005.  The future of C4 research--maize, Flaveria or Cleome? Trends Plant Sci. 10:215-21. 
Brunner, S; Fengler, K; Morgante, M; Tingey, S; Rafalski, A, 2005.  Evolution of DNA sequence nonhomologies among maize inbreds.  

Plant Cell 17:343-60. 
Brunner, S; Pea, G; Rafalski, A, 2005.  Origins, genetic organization and transcription of a family of non-autonomous helitron elements in 

maize.  Plant J. 43:799-810. 
Buchsenschutz, K; Marten, I; Becker, D; Philippar, K; Ache, P; Hedrich, R, 2005.  Differential expression of K+ channels between guard 

cells and subsidiary cells within the maize stomatal complex.  Planta 222:968-76. 
Buell, CR; Yuan, Q; Ouyang, S; Liu, J; Zhu, W; Wang, A; Maiti, R; Haas, B; Wortman, J; Pertea, M; Jones, KM; Kim, M; Overton, L; Tsitrin, 

T; Fadrosh, D; Bera, J; Weaver, B; Jin, S; Johri, S; Reardon, M; Webb, K; Hill, J; Moffat, K; Tallon, L; Van Aken, S; Lewis, M; 



120 
 

Utterback, T; Feldblyum, T; Zismann, V; Iobst, S; Hsiao, J; de Vazeille, AR; Salzberg, SL; White, O; Fraser, C; Yu, Y; Kim, H; Rambo, 
T; Currie, J; Collura, K; Kernodle-Thompson, S; Wei, F; Kudrna, K; Ammiraju, JS; Luo, M; Goicoechea, JL; Wing, RA; Henry, D; Oates, 
R; Palmer, M; Pries, G; Saski, C; Simmons, J; Soderlund, C; Nelson, W; de la Bastide, M; Spiegel, L; Nascimento, L; Huang, E; 
Preston, R; Zutavern, T; Palmer, L; O'Shaughnessy, A; Dike, S; McCombie, WR; Minx, P; Cordum, H; Wilson, R; Jin, W; Lee, HR; 
Jiang, J; Jackson, S, 2005.  Sequence, annotation, and analysis of synteny between rice chromosome 3 and diverged grass species.  
Genome Res. 15:1284-91. 

Burgueño, J; Crossa, J; Grimanello, D; Leblanc, O; Autran, D, 2005.  Spatial analysis of cDNA microarray experiments.  Crop Sci. 45:748-
757. 

Butron, A; Sandoya, G; Revilla, P; Ordas, A; Malvar, RA, 2005.  Evaluation of popcorn germplasm for resistance to Sesamia nonagrioides 
attack.  J. Econ. Entomol. 98:1694-7. 

Butron, A; Tarrio, R; Revilla, P; Ordas, A; Malvar, RA, 2005.  Molecular changes in the maize composite EPS12 during selection for 
resistance to pink stem borer.  Theor. Appl. Genet. 110:1044-51. 

Cabra, V; Arreguin, R; Galvez, A; Quirasco, M; Vazquez-Duhalt, R; Farres, A, 2005.  Characterization of a 19 kDa alpha-zein of high 
purity.  J. Agric. Food Chem. 53:725-9. 

Caetano-Anollés, G, 2005.  Evolution of genome size in the grasses.  Crop Sci. 45:1809-1816. 
Caffarri, S; Frigerio, S; Olivieri, E; Righetti, PG; Bassi, R, 2005.  Differential accumulation of Lhcb gene products in thylakoid membranes of 

Zea mays plants grown under contrasting light and temperature conditions.  Proteomics 5:758-68. 
Cankar, K; Ravnikar, M; Zel, J; Gruden, K; Toplak, N, 2005.  Real-time polymerase chain reaction detection of cauliflower mosaic virus to 

complement the 35S screening assay for genetically modified organisms.  J. AOAC Int. 88:814-22. 
Cao, X; Li, K; Suh, SG; Guo, T; Becraft, PW, 2005.  Molecular analysis of the CRINKLY4 gene family in Arabidopsis thaliana.  Planta 

220:645-57. 
Cardinal, AJ; Lee, M, 2005.  Genetic relationships between resistance to stalk-tunneling by the European corn borer and cell-wall 

components in maize population B73xB52.  Theor. Appl. Genet. 111:1-7. 
Carels, N, 2005.  The maize gene space is compositionally compartimentalized.  FEBS Lett. 579:3867-71. 
Carpaneto, A; Geiger, D; Bamberg, E; Sauer, N; Fromm, J; Hedrich, R, 2005.  Phloem-localized, proton-coupled sucrose carrier ZmSUT1 

mediates sucrose efflux under the control of the sucrose gradient and the proton motive force.  J. Biol. Chem. 280:21437-43. 
Casati, P; Zhang, X; Burlingame, AL; Walbot, V, 2005.  Analysis of leaf proteome after UV-B irradiation in maize lines differing in 

sensitivity.  Mol. Cell. Proteomics 4:1673-85. 
Castaldini, M; Turrini, A; Sbrana, C; Benedetti, A; Marchionni, M; Mocali, S; Fabiani, A; Landi, S; Santomassimo, F; Pietrangeli, B; Nuti, 

MP; Miclaus, N; Giovannetti, M, 2005.  Impact of Bt corn on rhizospheric and soil eubacterial communities and on beneficial 
mycorrhizal symbiosis in experimental microcosms.  Appl. Environ. Microbiol. 71:6719-29. 

Castro, JV; Dumas, C; Chiou, H; Fitzgerald, MA; Gilbert, RG, 2005.  Mechanistic information from analysis of molecular weight 
distributions of starch.  Biomacromolecules 6:2248-59. 

Chaffai, R; Marzouk, B; Ferjani, EE, 2005.  Aluminum mediates compositional alterations of polar lipid classes in maize seedlings.  
Phytochemistry 66:1903-12. 

Chan, AP; Pertea, G; Cheung, F; Lee, D; Zheng, L; Whitelaw, C; Pontaroli, AC; SanMiguel, P; Yuan, Y; Bennetzen, J; Barbazuk, WB; 
Quackenbush, J; Rabinowicz, PD, 2006.  The TIGR Maize Database.  Nucleic Acids Res. 34:D771-6. 

Chang, RY; Chopra, S; Peterson, PA, 2005.  Differential excision patterns of the En-transposable element at the A2 locus in maize relate 
to the insertion site.  Mol. Genet. Genomics 274:189-95. 

Chardon, F; Hourcade, D; Combes, V; Charcosset, A, 2005.  Mapping of a spontaneous mutation for early flowering time in maize 
highlights contrasting allelic series at two-linked QTL on chromosome 8.  Theor. Appl. Genet. 112:1-11. 

Chavez, A; de Souza, CLJ; De Souza, AP, 2005.  Use of partly inbred S3 lines for the development of maize single crosses.  Maydica 
50:113. 

Chen, M; Cheng, B; Zhang, Q; Ding, Y; Yang, Z; Liu, P, 2005.  [Effects of applying L-methionine, L-phenylalanine and L-tryptophan on Zea 
mays growth and its nutrient uptake].  Ying Yong Sheng Tai Xue Bao 16:1033-7. 

Chiu, KK; Ye, ZH; Wong, MH, 2005.  Enhanced uptake of As, Zn, and Cu by Vetiveria zizanioides and Zea mays using chelating agents.  
Chemosphere 60:1365-75. 

Chivasa, S; Ndimba, BK; Simon, WJ; Lindsey, K; Slabas, AR, 2005.  Extracellular ATP functions as an endogenous external metabolite 
regulating plant cell viability.  Plant Cell 17:3019-34. 

Chivasa, S; Simon, WJ; Yu, XL; Yalpani, N; Slabas, AR, 2005.  Pathogen elicitor-induced changes in the maize extracellular matrix 
proteome.  Proteomics 5:4894-904. 

Choukan, R; Warburton, ML, 2005.  Use of SSR data to determine relationships among early maturing Iranian maize inbred lines.  Maydica 
50:163. 

Chourey, PS; Jain, M; Li, QB; Carlson, SJ, 2006.  Genetic control of cell wall invertases in developing endosperm of maize.  Planta 
223:159-67. 

Chrikishvili, D; Sadunishvili, T; Zaalishvili, G, 2005.  Benzoic acid transformation via conjugation with peptides and final fate of conjugates 
in higher plants.  Ecotoxicol. Environ. Saf. June 15. 



121 
 

Chrysafopoulou, E; Kadukova, J; Kalogerakis, N, 2005.  A whole-plant mathematical model for the phytoextraction of lead (Pb) by maize.  
Environ. Int. 31:255-62. 

Cigan, AM; Unger-Wallace, E; Haug-Collet, K, 2005.  Transcriptional gene silencing as a tool for uncovering gene function in maize.  Plant 
J. 43:929-40. 

Clark, RM; Tavare, S; Doebley, J, 2005.  Estimating a nucleotide substitution rate for maize from polymorphism at a major domestication 
locus.  Mol. Biol. Evol. 22:2304-12. 

Coe, E; Kass, LB, 2005.  Proof of physical exchange of genes on the chromosomes.  Proc. Natl. Acad. Sci. USA 102:6641-6. 
Coe, E; Schaeffer, ML, 2005.  Genetic, physical, maps, and database resources for maize.  Maydica 50:285. 
Coelho, CM; Dante, RA; Sabelli, PA; Sun, Y; Dilkes, BP; Gordon-Kamm, WJ; Larkins, BA, 2005.  Cyclin-dependent kinase inhibitors in 

maize endosperm and their potential role in endoreduplication.  Plant Physiol. 138:2323-36. 
Collonnier, C; Schattner, A; Berthier, G; Boyer, F; Coue-Philippe, G; Diolez, A; Duplan, MN; Fernandez, S; Kebdani, N; Kobilinsky, A; 

Romaniuk, M; de Beuckeleer, M; de Loose, M; Windels, P; Bertheau, Y, 2005.  Characterization and event specific-detection by 
quantitative real-time PCR of T25 maize insert.  J. AOAC Int. 88:536-46. 

Cona, A; Moreno, S; Cenci, F; Federico, R; Angelini, R, 2005.  Cellular re-distribution of flavin-containing polyamine oxidase in 
differentiating root and mesocotyl of Zea mays L. seedlings.  Planta 221:265-76. 

Consonni, G; Gavazzi, G; Dolfini, S, 2005.  Genetic analysis as a tool to investigate the molecular mechanisms underlying seed 
development in maize.  Ann. Bot. (Lond.) 96:353-62. 

Cowan, RK; Hoen, DR; Schoen, DJ; Bureau, TE, 2005.  MUSTANG is a novel family of domesticated transposase genes found in diverse 
angiosperms.  Mol. Biol. Evol. 22:2084-9. 

Crimi, M; Astegno, A; Zoccatelli, G; Esposti, MD, 2006.  Pro-apoptotic effect of maize lipid transfer protein on mammalian mitochondria.  
Arch. Biochem. Biophys. 445:65-71. 

Cross, JM; Clancy, M; Shaw, JR; Boehlein, SK; Greene, TW; Schmidt, RR; Okita, TW; Hannah, LC, 2005.  A polymorphic motif in the 
small subunit of ADP-glucose pyrophosphorylase modulates interactions between the small and large subunits.  Plant J. 41:501-11. 

Crowder, DW; Onstad, DW, 2005.  Using a generational time-step model to simulate dynamics of adaptation to transgenic corn and crop 
rotation by western corn rootworm (Coleoptera:Chrysomelidae).  J. Econ. Entomol. 98:518-33. 

Crowder, DW; Onstad, DW; Cray, ME; Pierce, CM; Hager, AG; Ratcliffe, ST; Steffey, KL, 2005.  Analysis of the dynamics of adaptation to 
transgenic corn and crop rotation by western corn rootworm (Coleoptera:Chrysomelidae) using a daily time-step model.  J. Econ. 
Entomol. 98:534-51. 

Crowder, DW; Onstad, DW; Gray, ME; Mitchell, PD; Spencer, JL; Brazee, RJ, 2005.  Economic analysis of dynamic management 
strategies utilizing.  Transgenic corn for control of western corn rootworm (Coleoptera:Chrysomelidae).  J. Econ. Entomol. 98:961-75. 

Cserhati, T; Forgacs, E, 2005.  Effect of pH and salts on the binding of free amino acids to the corn protein zein studied by thin-layer 
chromatography.  Amino Acids 28:99-103. 

da Silva, AL; Sperling, P; Horst, W; Franke, S; Ott, C; Becker, D; Stass, A; Lorz, H; Heinz, E, 2006.  A possible role of sphingolipids in the 
aluminium resistance of yeast and maize.  J. Plant Physiol. 163:26-38. 

Darie, CC; Biniossek, ML; Winter, V; Mutschler, B; Haehnel, W, 2005.  Isolation and structural characterization of the Ndh complex from 
mesophyll and bundle sheath chloroplasts of Zea mays.  Febs J. 272:2705-16. 

Darrigues, A; Buffard, C; Lamkey, KR; Scott, MP, 2005.  Variability and genetic effects for tryptophan and methionine in commercial maize 
germplasm.  Maydica 50:147. 

Dawe, RK; Richardson, EA; Zhang, X, 2005.  The simple ultrastructure of the maize kinetochore fits a two-domain model.  Cytogenet. 
Genome Res. 109:128-33. 

de Azevedo Neto, AD; Prisco, JT; Eneas-Filho, J; Medeiros, JV; Gomes-Filho, E, 2005.  Hydrogen peroxide pre-treatment induces salt-
stress acclimation in maize plants.  J. Plant Physiol. 162:1114-22. 

de Freitas, IRA; Gananca, F; dos Santos, TM; Pinheiro de Carvalho, MAA; Motto, M; Clemente Vieira, M, 2005.  Evaluation of maize 
germplasm based on zein polymorphism from the Archipelago of Madeira.  Maydica 50:105. 

de la Campa, R; Hooker, DC; Miller, JD; Schaafsma, AW; Hammond, BG, 2005.  Modeling effects of environment, insect damage, and Bt 
genotypes on fumonisin accumulation in maize in Argentina and the Philippines.  Mycopathologia 159:539-52. 

de Leon, N; Coors, JG; Kaeppler, SM, 2005.  Genetic control of prolificacy and related traits in the Golden Glow maize population:  II.  
Genotypic analysis.  Crop Sci. 45:1370-1378. 

de Leon, N; Coors, JG; Kaeppler, SM; Rosa, GJM, 2005.  Genetic control of prolificacy and related traits in the Golden Glow maize 
population:  I.  Phenotypic evaluation.  Crop Sci. 45:1361-1369. 

de Oliveira, E; de Oliveira, CM; Magalhaes, PC; de L.T.  de Andrade, C; Hogenhout, SA, 2005.  Spiroplasma and phytoplasma infection 
reduce kernal production, and nutrient and water contents of several, but not all maize cultivars.  Maydica 50:171. 

De Tullio, MC; Ciraci, S; Liso, R; Arrigoni, O, 2005.  Ascorbic acid oxidase is dynamically regulated by light and oxygen.  A tool for oxygen 
management in plants?  J. Plant Physiol.: 

Della Vedova, CB; Lorbiecke, R; Kirsch, H; Schulte, MB; Scheets, K; Borchert, LM; Scheffler, BE; Wienand, U; Cone, KC; Birchler, JA, 
2005.  The dominant inhibitory chalcone synthase allele C2-Idf (inhibitor diffuse) from Zea mays (L.) acts via an endogenous RNA 
silencing mechanism.  Genetics 170:1989-2002. 



122 
 

Desjardins, AE; Plattner, RD; Stessman, RJ; McCormick, SP; Millard, MJ, 2005.  Identification and heritability of fumonisin insensitivity in 
Zea mays.  Phytochemistry 66:2474-80. 

Dhliwayo, T; Pixley, K; Kazembe, V, 2005.  Combining ability for resistance to maize weevil among 14 Southern African maize inbred lines.  
Crop Sci. 45:662-667. 

Diaz-Camino, C; Conde, R; Ovsenek, N; Villanueva, MA, 2005.  Actin expression is induced and three isoforms are differentially expressed 
during germination in Zea mays.  J. Exp. Bot. 56:557-65. 

Dietrich, CR; Perera, MA; M, DY-N; Meeley, RB; Nikolau, BJ; Schnable, PS, 2005.  Characterization of two GL8 paralogs reveals that the 
3-ketoacyl reductase component of fatty acid elongase is essential for maize (Zea mays L.) development.  Plant J. 42:844-61. 

Dillehay, BL; Calvin, DD; Roth, GW; Hyde, JA; Kuldau, GA; Kratochvil, RJ; Russo, JM; Voight, DG, 2005.  Verification of a European corn 
borer (Lepidoptera:Crambidae) loss equation in the major corn production region of the northeastern United States.  J. Econ. Entomol. 
98:103-12. 

Ding, L; Wang, KJ; Jiang, GM; Biswas, DK; Xu, H; Li, LF; Li, YH, 2005.  Effects of nitrogen deficiency on photosynthetic traits of maize 
hybrids released in different years.  Ann. Bot. (Lond.) 96:925-30. 

Dinkova, TD; Zepeda, H; Martinez-Salas, E; Martinez, LM; Nieto-Sotelo, J; de Jimenez, ES, 2005.  Cap-independent translation of maize 
Hsp101.  Plant J. 41:722-31. 

Dintinger, J; Verger, D; Caiveau, S; Risterucci, AM; Gilles, J; Chiroleu, F; Courtois, B; Reynaud, B; Hamon, P, 2005.  Genetic mapping of 
maize stripe disease resistance from the Mascarene source.  Theor. Appl. Genet. 111:347-59. 

Doncheva, S; Amenos, M; Poschenrieder, C; Barcelo, J, 2005.  Root cell patterning:  a primary target for aluminium toxicity in maize.  J. 
Exp. Bot. 56:1213-20. 

Doust, AN; Devos, KM; Gadberry, MD; Gale, MD; Kellogg, EA, 2005.  The genetic basis for inflorescence variation between foxtail and 
green millet (Poaceae).  Genetics 169:1659-72. 

Dowd, PF; Johnson, ET, 2005.  Association of a specific cationic peroxidase isozyme with maize stress and disease resistance responses, 
genetic identification, and identification of a cDNA coding for the isozyme.  J. Agric. Food Chem. 53:4464-70. 

Drakakaki, G; Marcel, S; Glahn, RP; Lund, EK; Pariagh, S; Fischer, R; Christou, P; Stoger, E, 2005.  Endosperm-specific co-expression of 
recombinant soybean ferritin and Aspergillus phytase in maize results in significant increases in the levels of bioavailable iron.  Plant 
Mol. Biol. 59:869-80. 

Drazkiewicz, M; Baszynski, T, 2005.  Growth parameters and photosynthetic pigments in leaf segments of Zea mays exposed to cadmium, 
as related to protection mechanisms.  J. Plant Physiol. 162:1013-21. 

Dresselhaus, T; Amien, S; Marton, M; Strecke, A; Brettschneider, R; Cordts, S, 2005.  TRANSPARENT LEAF AREA1 encodes a secreted 
proteolipid required for anther maturation, morphogenesis, and differentiation during leaf development in maize.  Plant Cell 17:730-45. 

Driscoll, SP; Prins, A; Olmos, E; Kunert, KJ; Foyer, CH, 2006.  Specification of adaxial and abaxial stomata, epidermal structure and 
photosynthesis to CO2 enrichment in maize leaves.  J. Exp. Bot. 57:381-90. 

Duarte, AP; Mason, SC; Jackson, DS; Kiehl, JdC, 2005.  Grain quality of Brazilian maize genotypes as influenced by nitrogen level.  Crop 
Sci. 45:1958-1964. 

Ducruet, JM; Roman, M; Havaux, M; Janda, T; Gallais, A, 2005.  Cyclic electron flow around PSI monitored by afterglow luminescence in 
leaves of maize inbred lines (Zea mays L.):  correlation with chilling tolerance.  Planta 221:567-79. 

Duvick, DN, 2005.  Genetic progress in yield of United States maize.  Maydica 50:193. 
Edwards, R; Del Buono, D; Fordham, M; Skipsey, M; Brazier, M; Dixon, DP; Cummings, I, 2005.  Differential induction of glutathione 

transferases and glucosyltransferases in wheat, maize and Arabidopsis thaliana by herbicide safeners.  Z. Naturforsch. [C] 60:307-16. 
Efimenko, VG; Kozhukhova, NE; Sivolap Iu, M, 2005.  [Polymorphism of microsatellite DNA and study of maize genetic resources].  Tsitol. 

Genet. 39:10-5. 
Eisenreich, W; Gierl, A, 2005.  Stable isotope profiling of maize metabolism.  Maydica 50:507. 
Eleki, K; Cruse, RM; Albrecht, KA, 205.  Root segregation of C3 and C4 species using carbon isotope composition.  Crop Sci. 45:879-882. 
Elmore, RW; Marx, DB; Klein, RG; Abendroth, LJ, 2005.  Wind effect on corn leaf azimuth.  Crop Sci. 45:2598-2604. 
Emberton, J; Ma, J; Yuan, Y; SanMiguel, P; Bennetzen, JL, 2005.  Gene enrichment in maize with hypomethylated partial restriction 

(HMPR) libraries.  Genome Res. 15:1441-6. 
Encina, A; Fry, SC, 2005.  Oxidative coupling of a feruloyl-arabinoxylan trisaccharide (FAXX) in the walls of living maize cells requires 

endogenous hydrogen peroxide and is controlled by a low-Mr apoplastic inhibitor.  Planta 223:77-89. 
Engel, ML; Holmes-Davis, R; McCormick, S, 2005.  Green sperm.  Identification of male gamete promoters in Arabidopsis.  Plant Physiol. 

138:2124-33. 
Espejel, F; Jeffers, D; Noa-Carrazana, JC; Ruiz-Castro, S; Silva-Rosales, L, 2006.  Coat protein gene sequence of a Mexican isolate of 

sugarcane mosaic virus and its infectivity in maize and sugarcane plants.  Arch. Virol. 151:409-12. 
Eticha, D; Stass, A; Horst, WJ, 2005.  Localization of aluminium in the maize root apex:  can morin detect cell wall-bound aluminium?  J. 

Exp. Bot. 56:1351-7. 
Ettenhuber, C; Radykewicz, T; Kofer, W; Koop, HU; Bacher, A; Eisenreich, W, 2005.  Metabolic flux analysis in complex isotopolog space.  

Recycling of glucose in tobacco plants.  Phytochemistry 66:323-35. 
Ettenhuber, C; Spielbauer, G; Margl, L; Hannah, LC; Gierl, A; Bacher, A; Genschel, U; Eisenreich, W, 2005.  Changes in flux pattern of the 

central carbohydrate metabolism during kernel development in maize.  Phytochemistry 66:2632-42. 



123 
 

Faberi, A; Foglia, P; Pastorini, E; Samperi, R; Lagana, A, 2005.  Determination of type B fumonisin mycotoxins in maize and maize-based 
products by liquid chromatography/tandem mass spectrometry using a QqQlinear ion trap mass spectrometer.  Rapid Commun. Mass 
Spectrom. 19:275-82. 

Falque, M; Decousset, L; Dervins, D; Jacob, AM; Joets, J; Martinant, JP; Raffoux, X; Ribiere, N; Ridel, C; Samson, D; Charcosset, A; 
Murigneux, A, 2005.  Linkage mapping of 1454 new maize candidate gene loci.  Genetics 170:1957-66. 

Fan, L; Linker, R; Gepstein, S; Tanimoto, E; Yamamoto, R; Neumann, PM, 2006.  Progressive inhibition by water deficit of cell wall 
extensibility and growth along the elongation zone of maize roots is related to increased lignin metabolism and progressive stelar 
accumulation of wall phenolics.  Plant Physiol. 140:603-12. 

Fan, Z; Gu, H; Chen, X; Song, H; Wang, Q; Liu, M; Qu, LJ; Chen, Z, 2005.  Cloning and expression analysis of Zmglp1, a new germin-like 
protein gene in maize.  Biochem. Biophys. Res. Commun. 331:1257-63. 

Fan, ZJ; Ai, YW; Qian, CF; Li, ZM, 2005.  Herbicide activity of monosulfuron and its mode of action.  J. Environ. Sci. (China) 17:399-403. 
Fang, M; Kremer, RJ; Motavalli, PP; Davis, G, 2005.  Bacterial diversity in rhizospheres of nontransgenic and transgenic corn.  Appl. 

Environ. Microbiol. 71:4132-6. 
Farag, MA; Fokar, M; Abd, H; Zhang, H; Allen, RD; Pare, PW, 2005.  (Z)-3-Hexenol induces defense genes and downstream metabolites 

in maize.  Planta 220:900-9. 
Farfsing, JW; Auffarth, K; Basse, CW, 2005.  Identification of cis-active elements in Ustilago maydis mig2 promoters conferring high-level 

activity during pathogenic growth in maize.  Mol. Plant Microbe Interact. 18:75-87. 
Farinas, CS; Leite, A; Miranda, EA, 2005.  Aqueous extraction of recombinant human proinsulin from transgenic maize endosperm.  

Biotechnol. Prog. 21:1466-71. 
Fasoula, DA; Fasoula, VA, 2005.  Bridging the productivity gap between maize inbreds and hybrids by replacing gene and genome 

dichotomization with gene and genome intergration.  Maydica 50:49. 
Fasoula, VA; Tollenaar, M, 2005.  The impact of plant population density on crop yeild and response to selection in maize.  Maydica 50:39. 
Fedenko, VS; Shemet, SA; Struzhko, VS, 2005.  [Complexation of cyanidin with cadmium ions in solution].  Ukr. Biokhim. Zh. 77:104-9. 
Feil, B; Moser, SB; Jampatong, S; Stamp, P, 2005.  Mineral composition of the grains of tropical maize varieties as affected by pre-

anthesis drought and rate of nitrogen fertilization.  Crop Sci. 45:516-523. 
Feinberg, M; Fernandez, S; Cassard, S; Bertheau, Y, 2005.  Quantitation of 35S promoter in maize DNA extracts from genetically modified 

organisms using real-time polymerase chain reaction, part 2:  interlaboratory study.  J. AOAC Int. 88:558-73. 
Fernandez, S; Charles-Delobel, C; Geldreich, A; Berthier, G; Boyer, F; Collonnier, C; Coue-Philippe, G; Diolez, A; Duplan, MN; Kebdani, 

N; Romaniuk, M; Feinberg, M; Bertheau, Y, 2005.  Quantification of the 35S promoter in DNA extracts from genetically modified 
organisms using real-time polymerase chain reaction and specificity assessment on various genetically modified organisms, Part I:  
operating procedure.  J. AOAC Int. 88:547-57. 

Ferreira Junior, JR; Ramos, AS; Chambergo, FS; Stambuk, BU; Muschellack, LK; Schumacher, R; El-Dorry, H, 2006.  Functional 
expression of the maize mitochondrial URF13 down-regulates galactose-induced GAL1 gene expression in Saccharomyces cerevisiae.  
Biochem. Biophys. Res. Commun. 339:30-6. 

Fester, T; Hause, G, 2005.  Accumulation of reactive oxygen species in arbuscular mycorrhizal roots.  Mycorrhiza 15:373-9. 
Finch-Savage, WE; Rowse, HR; Dent, KC, 2005.  Development of combined imbibition and hydrothermal threshold models to simulate 

maize (Zea mays) and chickpea (Cicer arietinum) seed germination in variable environments.  New Phytol. 165:825-38. 
Fitze, D; Wiepning, A; Kaldorf, M; Ludwig-Muller, J, 2005.  Auxins in the development of an arbuscular mycorrhizal symbiosis in maize.  J. 

Plant Physiol. 162:1210-9. 
Flachenecker, C; Frisch, M; Falke, KC; Melchinger, AE, 2006.  Trends in population parameters and best linear unbiased prediction of 

progeny performance in a European F(2) maize population under modified recurrent full-sib selection.  Theor. Appl. Genet. 112:483-91. 
Flint-Garcia, SA; Thuillet, AC; Yu, J; Pressoir, G; Romero, SM; Mitchell, SE; Doebley, J; Kresovich, S; Goodman, MM; Buckler, ES, 2005.  

Maize association population:  a high-resolution platform for quantitative trait locus dissection.  Plant J. 44:1054-64. 
Fox, JL, 2005.  Report recommends ban of US GM maize in Mexico.  Nat. Biotechnol. 23:6. 
Fu, S; Rogowsky, P; Nover, L; Scanlon, MJ, 2005.  The maize heat shock factor-binding protein paralogs EMP2 and HSBP2 interact non-

redundantly with specific heat shock factors.  Planta:1-11. 
Fu, Y; Emrich, SJ; Guo, L; Wen, TJ; Ashlock, DA; Aluru, S; Schnable, PS, 2005.  Quality assessment of maize assembled genomic islands 

(MAGIs) and large-scale experimental verification of predicted genes.  Proc. Natl. Acad. Sci. USA 102:12282-7. 
Fuchs, U; Manns, I; Steinberg, G, 2005.  Microtubules are dispensable for the initial pathogenic development but required for long-distance 

hyphal growth in the corn smut fungus Ustilago maydis.  Mol. Biol. Cell 16:2746-58. 
Fukunaga, K; Hill, J; Vigouroux, Y; Matsuoka, Y; Sanchez, GJ; Liu, K; Buckler, ES; Doebley, J, 2005.  Genetic diversity and population 

structure of teosinte.  Genetics 169:2241-54. 
Funk, C; Ralph, J; Steinhart, H; Bunzel, M, 2005.  Isolation and structural characterisation of 8-O-4/8-O-4- and 8-8/8-O-4-coupled 

dehydrotriferulic acids from maize bran.  Phytochemistry 66:363-71. 
Gabay-Laughnan, S; Newton, KJ, 2005.  Mitochondrial mutations in maize.  Maydica 50:349. 
Gallais, A; Coque, M, 2005.  Genetic variation and selection for nitrogen use efficiency in maize:  a synthesis.  Maydica 50:531. 



124 
 

Galuszka, P; Frebortova, J; Luhova, L; Bilyeu, KD; English, JT; Frebort, I, 2005.  Tissue localization of cytokinin dehydrogenase in maize:  
possible involvement of quinone species generated from plant phenolics by other enzymatic systems in the catalytic reaction.  Plant 
Cell Physiol. 46:716-28. 

Garcia-Kirchner, O; Segura-Granados, M; Rodriguez-Pascual, P, 2005.  Effect of media composition and growth conditions on production 
of beta-glucosidase by Aspergillus niger C-6.  Appl. Biochem. Biotechnol. 121-124:347-59. 

Gardiner, JM; Buell, CR; Elumalai, R; Galbraith, DW; Henderson, DA; Iniguez, AL; Kaeppler, H; Kim, JJ; Liu, J; Smith, A; Zheng, L; 
Chandler, VL, 2005.  Design production, and utilization of long oligonucleotide microarrays for expression analysis in maize.  Maydica 
50:425. 

Gaspar, L; Sarvari, E; Morales, F; Szigeti, Z, 2006.  Presence of 'PSI free' LHCI and monomeric LHCII and subsequent effects on 
fluorescence characteristics in lincomycin treated maize.  Planta 223:1047-57. 

Geisler-Lee, J; Gallie, DR, 2005.  Aleurone cell identity is suppressed following connation in maize kernels.  Plant Physiol. 139:204-12. 
Gemechu, AL; Chiemsombat, P; Attathom, S; Reanwarakorn, K; Lersrutaiyotin, R, 2006.  Cloning and sequence analysis of coat protein 

gene for characterization of sugarcane mosaic virus isolated from sugarcane and maize in Thailand.  Arch. Virol. 151:167-72. 
Germini, A; Rossi, S; Zanetti, A; Corradini, R; Fogher, C; Marchelli, R, 2005.  Development of a peptide nucleic acid array platform for the 

detection of genetically modified organisms in food.  J. Agric. Food Chem. 53:3958-62. 
Ghiasian, SA; Rezayat, SM; Kord-Bacheh, P; Maghsood, AH; Yazdanpanah, H; Shephard, GS; van der Westhuizen, L; Vismer, HF; 

Marasas, WF, 2005.  Fumonisin production by Fusarium species isolated from freshly harvested corn in Iran.  Mycopathologia 159:31-
40. 

Gibbon, BC; Larkins, BA, 2005.  Molecular genetic approaches to developing quality protein maize.  Trends Genet. 21:227-33. 
Gilliham, M; Tester, M, 2005.  The regulation of anion loading to the maize root xylem.  Plant Physiol. 137:819-28. 
Giolitti, F; Herrera, S; Madariaga, M; Lenardon, SL, 2005.  Detection of maize dwarf mosaic virus (MDMV) on maize in Chile.  Maydica 

50:101. 
Giuliani, S; Sanguineti, MC; Tuberosa, R; Bellotti, M; Salvi, S; Landi, P, 2005.  Root-ABA1, a major constitutive QTL, affects maize root 

architecture and leaf ABA concentration at different water regimes.  J. Exp. Bot. 56:3061-70. 
Glassop, D; Smith, SE; Smith, FW, 2005.  Cereal phosphate transporters associated with the mycorrhizal pathway of phosphate uptake 

into roots.  Planta 222:688-98. 
Glover, MA; Willmot, DB; Darrah, LL; Hibbard, BE; Zhu, X, 2005.  Diallel analyses of agronomic traits using Chinese and U.S. maize 

germplasm.  Crop Sci. 45:1096-1102. 
Goodger, JQ; Sharp, RE; Marsh, EL; Schachtman, DP, 2005.  Relationships between xylem sap constituents and leaf conductance of well-

watered and water-stressed maize across three xylem sap sampling techniques.  J. Exp. Bot. 56:2389-400. 
Goodman, MM, 2005.  Broadening the U.S. maize germplasm base.  Maydica 50:203. 
Goodwin, JL; Pastori, GM; Davey, MR; Jones, HD, 2005.  Selectable markers:  antibiotic and herbicide resistance.  Methods Mol. Biol. 

286:191-202. 
Gouesnard, B; Dallard, J; Bertin, P; Boyat, A; Charcosset, A, 2005.  European maize landraces:  genetic diversity, core collection definition 

and methodology of use.  Maydica 50:225. 
Grabber, JH, 2005.  How do lignin composition, structure, and cross-linking affect degradability?  A review of cell wall model studies.  Crop 

Sci. 45:820-831. 
Grabber, JH; Hatfield, RD, 2005.  Methyl esterification divergently affects the degradability of pectic uronosyls in nonlignified and lignified 

maize cell walls.  J. Agric. Food Chem. 53:1546-9. 
Grando, MF; Smith, RL; Moreira, C; Scully, BT; Shatters, RG, Jr., 2005.  Developmental changes in abundance of the VSPbeta protein 

following nuclear transformation of maize with the soybean vspbeta cDNA.  BMC Plant Biol. 5:3. 
Greco, R; Ouwerkerk, PB; Pereira, A, 2005.  Suppression of an atypically spliced rice CACTA transposon transcript in transgenic plants.  

Genetics 169:2383-7. 
Grimanelli, D; Perotti, E; Ramirez, J; Leblanc, O, 2005.  Timing of the maternal-to-zygotic transition during early seed development in 

maize.  Plant Cell 17:1061-72. 
Grusak, MA, 2005.  Golden Rice gets a boost from maize.  Nat. Biotechnol. 23:429-30. 
Guan, J; Spencer, JL; Ma, BL, 2005.  The fate of the recombinant DNA in corn during composting.  J. Environ. Sci. Health B 40:463-73. 
Gulden, RH; Lerat, S; Hart, MM; Powell, JR; Trevors, JT; Pauls, KP; Klironomos, JN; Swanton, CJ, 2005.  Quantitation of transgenic plant 

DNA in leachate water:  real-time polymerase chain reaction analysis.  J. Agric. Food Chem. 53:5858-65. 
Guo, YF; Mi, GH; Chen, FJ; Zhang, FS, 2005.  [Effect of NO3- supply on lateral root growth in maize plants].  Zhi Wu Sheng Li Yu Fen Zi 

Sheng Wu Xue Xue Bao 31:90-6. 
Gupta, S; Gallavotti, A; Stryker, GA; Schmidt, RJ; Lal, SK, 2005.  A novel class of Helitron-related transposable elements in maize contain 

portions of multiple pseudogenes.  Plant Mol. Biol. 57:115-27. 
Gupta, S; Wang, BB; Stryker, GA; Zanetti, ME; Lal, SK, 2005.  Two novel arginine/serine (SR) proteins in maize are differentially spliced 

and utilize non-canonical splice sites.  Biochim. Biophys. Acta 1728:105-14. 
Gurley, HG; Zdor, RE, 2005.  Differential rhizosphere establishment and cyanide production by alginate-formulated weed-deleterious 

rhizobacteria.  Curr. Microbiol. 50:167-71. 



125 
 

Gutierrez, R; Quiroz-Figueroa, F; Vazquez-Ramos, JM, 2005.  Maize cyclin D2 expression, associated kinase activity and effect of 
phytohormones during germination.  Plant Cell Physiol. 46:166-73. 

Gutierrez-Najera, N; Munoz-Clares, RA; Palacios-Bahena, S; Ramirez, J; Sanchez-Nieto, S; Plasencia, J; Gavilanes-Ruiz, M, 2005.  
Fumonisin B1, a sphingoid toxin, is a potent inhibitor of the plasma membrane H+-ATPase.  Planta 221:589-96. 

Guyot, R; Cheng, X; Su, Y; Cheng, Z; Schlagenhauf, E; Keller, B; Ling, HQ, 2005.  Complex organization and evolution of the tomato 
pericentromeric region at the FER gene locus.  Plant Physiol. 138:1205-15. 

Haberer, G; Young, S; Bharti, AK; Gundlach, H; Raymond, C; Fuks, G; Butler, E; Wing, RA; Rounsley, S; Birren, B; Nusbaum, C; Mayer, 
KF; Messing, J, 2005.  Structure and architecture of the maize genome.  Plant Physiol. 139:1612-24. 

Hackauf, B; Wehling, P, 2005.  Approaching the self-incompatibility locus Z in rye (Secale cereale L.) via comparative genetics.  Theor. 
Appl. Genet. 110:832-45. 

Hajheidari, M; Abdollahian-Noghabi, M; Askari, H; Heidari, M; Sadeghian, SY; Ober, ES; Salekdeh, GH, 2005.  Proteome analysis of sugar 
beet leaves under drought stress.  Proteomics 5:950-60. 

Halsey, ME; Remund, KM; Davis, CA; Qualls, M; Eppard, PJ; Berberich, SA, 2005.  Isolation of maize from pollen-mediated gene flow by 
time and distance.  Crop Sci. 45:2172-2185. 

Hamant, O; Golubovskaya, I; Meeley, R; Fiume, E; Timofejeva, L; Schleiffer, A; Nasmyth, K; Cande, WZ, 2005.  A REC8-dependent plant 
Shugoshin is required for maintenance of centromeric cohesion during meiosis and has no mitotic functions.  Curr. Biol. 15:948-54. 

Hampson, SE; Gaut, BS; Baldi, P, 2005.  Statistical detection of chromosomal homology using shared-gene density alone.  Bioinformatics 
21:1339-48. 

Hannah, LC, 2005.  Starch synthesis in the maize endosperm.  Maydica 50:497. 
Harris, LJ; Saparno, A; Johnston, A; Prisic, S; Xu, M; Allard, S; Kathiresan, A; Ouellet, T; Peters, RJ, 2005.  The maize An2 gene is 

induced by Fusarium attack and encodes an ent-copalyl diphosphate synthase.  Plant Mol. Biol. 59:881-94. 
Harrison, CJ; Corley, SB; Moylan, EC; Alexander, DL; Scotland, RW; Langdale, JA, 2005.  Independent recruitment of a conserved 

developmental mechanism during leaf evolution.  Nature 434:509-14. 
Harwood, JD; Wallin, WG; Obrycki, JJ, 2005.  Uptake of Bt endotoxins by nontarget herbivores and higher order arthropod predators:  

molecular evidence from a transgenic corn agroecosystem.  Mol. Ecol. 14:2815-23. 
Hatfield, R; Fukushima, RS, 2005.  Can lignin be accurately measured?  Crop Sci. 45:832-839. 
Havecker, ER; Gao, X; Voytas, DF, 2005.  The Sireviruses, a plant-specific lineage of the Ty1/copia retrotransposons, interact with a family 

of proteins related to dynein light chain 8.  Plant Physiol. 139:857-68. 
Hawkins, LK; Windham, GL; Williams, WP, 2005.  Effect of different postharvest drying temperatures on Aspergillus flavus survival and 

aflatoxin content in five maize hybrids.  J. Food Prot. 68:1521-4. 
Hayashi, M; Takahashi, H; Tamura, K; Huang, J; Yu, LH; Kawai-Yamada, M; Tezuka, T; Uchimiya, H, 2005.  Enhanced dihydroflavonol-4-

reductase activity and NAD homeostasis leading to cell death tolerance in transgenic rice.  Proc. Natl. Acad. Sci. USA 102:7020-5. 
He, G; Tarui, Y; Iino, M, 2005.  A novel receptor kinase involved in jasmonate-mediated wound and phytochrome signaling in maize 

coleoptiles.  Plant Cell Physiol. 46:870-83. 
He, P; Osaki, M; Takebe, M; Shinano, T; Wasaki, J, 2005.  Endogenous hormones and expression of senescence-related genes in 

different senescent types of maize.  J. Exp. Bot. 56:1117-28. 
Heckenberger, M; Bohn, M; Klein, D; Melchinger, AE, 2005.  Identification of essentially derived varieties obtained from biparental crosses 

of homozygous lines:  II.  Morphological distances and heterosis in comparison with simple sequence repeat and amplified fragment 
length polymorphism data in maize.  Crop Sci. 45:1132-1140. 

Heckenberger, M; Bohn, M; Melchinger, AE, 2005.  Identification of essentially derived varieties obtained from biparental crosses of 
homozygous lines:  I.  Simple sequence repeat data from maize inbreds.  Crop Sci. 45:1120-1131. 

Henderson, DC; Muehlbauer, GJ; Scanlon, MJ, 2005.  Radial leaves of the maize mutant ragged seedling2 retain dorsiventral anatomy.  
Dev. Biol. 282:455-66. 

Henry, AM; Manicacci, D; Falque, M; Damerval, C, 2005.  Molecular evolution of the Opaque-2 gene in Zea mays L.  J. Mol. Evol. 61:551-
8. 

Hernandez, M; Rodriguez-Lazaro, D; Zhang, D; Esteve, T; Pla, M; Prat, S, 2005.  Interlaboratory transfer of a PCR multiplex method for 
simultaneous detection of four genetically modified maize lines:  Bt11, MON810, T25, and GA21.  J. Agric. Food Chem. 53:3333-7. 

Herschkovitz, Y; Lerner, A; Davidov, Y; Okon, Y; Jurkevitch, E, 2005.  Azospirillum brasilense does not affect population structure of 
specific rhizobacterial communities of inoculated maize (Zea mays).  Environ. Microbiol. 7:1847-52. 

Herschkovitz, Y; Lerner, A; Davidov, Y; Rothballer, M; Hartmann, A; Okon, Y; Jurkevitch, E, 2005.  Inoculation with the plant-growth-
promoting rhizobacterium Azospirillum brasilense causes little disturbance in the rhizosphere and rhizoplane of maize (Zea mays).  
Microb. Ecol. 50:277-88. 

Hibbard, BE; Vaughn, TT; Oyediran, IO; Clark, TL; Ellersieck, MR, 2005.  Effect of Cry3Bb1-expressing transgenic corn on plant-to-plant 
movement by western corn rootworm larvae (Coleoptera:Chrysomelidae).  J. Econ. Entomol. 98:1126-38. 

Hill, WG, 2005.  Genetics.  A century of corn selection.  Science 307:683-4. 
Hillier, J; Makowski, D; Andrieu, B, 2005.  Maximum likelihood inference and bootstrap methods for plant organ growth via multi-phase 

kinetic models and their application to maize.  Ann. Bot. (Lond.) 96:137-48. 



126 
 

Hinze, LL; Kresovich, S; Nason, JD; Lamkey, KR, 2005.  Population genetic diversity in a maize reciprocal recurrent selection program.  
Crop Sci. 45:2435-2442. 

Ho, JC; Kresovich, S; Lamkey, KR, 2005.  Extent and distribution of genetic Variation in U.S. maize:  Historically important lines and their 
open-pollinated dent and flint progenitors.  Crop Sci. 45:1891-1900. 

Hochholdinger, F; Woll, K; Guo, L; Schnable, PS, 2005.  The accumulation of abundant soluble proteins changes early in the development 
of the primary roots of maize (Zea mays L.).  Proteomics 5:4885-93. 

Hochholdinger, F; Woll, K; Sauer, M; Feix, G, 2005.  Functional genomic tools in support of the genectic analysis of root development in 
maize (Zea mays L.).  Maydica 50:437. 

Hocquellet, A; Joubes, J; Perret, AM; Lessire, R; Moreau, P, 2005.  Evidence for a different metabolism of PC and PE in shoots and roots.  
Plant Physiol. Biochem. 43:938-46. 

Hoecker, N; Keller, B; Piepho, HP; Hochholdinger, F, 2006.  Manifestation of heterosis during early maize (Zea mays L.) root development.  
Theor. Appl. Genet. 112:421-9. 

Hofmann, D; Knop, M; Hao, H; Hennig, L; Sicker, D; Schulz, M, 2006.  Glucosides from MBOA and BOA detoxification by Zea mays and 
Portulaca oleracea.  J. Nat. Prod. 69:34-7. 

Hollick, JB; Kermicle, JL; Parkinson, SE, 2005.  Rmr6 maintains meiotic inheritance of paramutant states in Zea mays.  Genetics 171:725-
40. 

Horgan, GW; Travis, AJ; Liang, J, 2005.  Automatic recognition of maize cell types using context information.  Micron 36:163-7. 
Hossel, D; Schmeiser, C; Hertel, R, 2005.  Specificity patterns indicate that auxin exporters and receptors are the same proteins.  Plant 

Biol. (Stuttg.) 7:41-8. 
Houston, NL; Fan, C; Xiang, JQ; Schulze, JM; Jung, R; Boston, RS, 2005.  Phylogenetic analyses identify 10 classes of the protein 

disulfide isomerase family in plants, including single-domain protein disulfide isomerase-related proteins.  Plant Physiol. 137:762-78. 
Hsia, AP; Wen, TJ; Chen, HD; Liu, Z; Yandeau-Nelson, MD; Wei, Y; Guo, L; Schnable, PS, 2005.  Temperature gradient capillary 

electrophoresis (TGCE)--a tool for the high-throughput discovery and mapping of SNPs and IDPs.  Theor. Appl. Genet. 111:218-25. 
Hu, X; Jiang, M; Zhang, A; Lu, J, 2005.  Abscisic acid-induced apoplastic H2O2 accumulation up-regulates the activities of chloroplastic 

and cytosolic antioxidant enzymes in maize leaves.  Planta 223:57-68. 
Huang, Y; Tao, S; Chen, YJ, 2005.  The role of arbuscular mycorrhiza on change of heavy metal speciation in rhizosphere of maize in 

wastewater irrigated agriculture soil.  J. Environ. Sci. (China) 17:276-80. 
Humphris, SN; Bengough, AG; Griffiths, BS; Kilham, K; Rodger, S; Stubbs, V; Valentine, TA; Young, IM, 2005.  Root cap influences root 

colonisation by Pseudomonas fluorescens SBW25 on maize.  FEMS Microbiol. Ecol. 54:123-30. 
Ivan, SK; Grant, RJ; Weakley, D; Beck, J, 2005.  Comparison of a corn silage hybrid with high cell-wall content and digestibility with a 

hybrid of lower cell-wall content on performance of Holstein cows.  J. Dairy Sci. 88:244-54. 
Ivanov, B; Asada, K; Kramer, DM; Edwards, G, 2005.  Characterization of photosynthetic electron transport in bundle sheath cells of 

maize.  I.  Ascorbate effectively stimulates cyclic electron flow around PSI.  Planta 220:572-81. 
Ivlev, AA, 2005.  [The isotope effect in the glycine dehydrogenase reaction is the cause of the intramolecular isotope inhomogeneity of 

glucose carbon of starch synthesized during photorespiration].  Biofizika 50:1079-87. 
Jabeen, R; Yamada, K; Shigemori, H; Hasegawa, T; Hara, M; Kuboi, T; Hasegawa, K, 2006.  Induction of beta-glucosidase activity in 

maize coleoptiles by blue light illumination.  J. Plant Physiol. 163:538-45. 
Jackson, BN; Aluru, S; Schnable, PS, 2005.  Consensus genetic maps:  a graph theoretic approach.  Proc. IEEE Comput. Syst. Bioinform. 

Conf.:35-43. 
Jacobsen, J; Lydolph, M; Lange, L, 2005.  Culture independent PCR:  an alternative enzyme discovery strategy.  J. Microbiol. Methods 

60:63-71. 
Jahrmann, T; Bastida, M; Pineda, M; Gasol, E; Ludevid, MD; Palacin, M; Puigdomenech, P, 2005.  Studies on the function of TM20, a 

transmembrane protein present in cereal embryos.  Planta 222:80-90. 
Jaiswal, P; Ni, J; Yap, I; Ware, D; Spooner, W; Youens-Clark, K; Ren, L; Liang, C; Zhao, W; Ratnapu, K; Faga, B; Canaran, P; Fogleman, 

M; Hebbard, C; Avraham, S; Schmidt, S; Casstevens, TM; Buckler, ES; Stein, L; McCouch, S, 2006.  Gramene:  a bird's eye view of 
cereal genomes.  Nucleic Acids Res. 34:D717-23. 

Jakubowska, A; Kowalczyk, S, 2005.  A specific enzyme hydrolyzing 6-O(4-O)-indole-3-ylacetyl-beta-D-glucose in immature kernels of Zea 
mays.  J. Plant Physiol. 162:207-13. 

James, HS, Jr., 2005.  The ethical challenges in farming:  a report on conversations with Missouri corn and soybean producers.  J. Agric. 
Saf. Health 11:239-48. 

Janick, J; Caneva, G, 2005.  The first images of maize in Europe.  Maydica 50:71. 
Jantasuriyarat, C; Gowda, M; Haller, K; Hatfield, J; Lu, G; Stahlberg, E; Zhou, B; Li, H; Kim, H; Yu, Y; Dean, RA; Wing, RA; Soderlund, C; 

Wang, GL, 2005.  Large-scale identification of expressed sequence tags involved in rice and rice blast fungus interaction.  Plant 
Physiol. 138:105-15. 

Jarosz, N; Loubet, B; Durand, B; Foueillassar, X; Huber, L, 2005.  Varations in maize pollen emission and deposition in relation to 
microclimate.  Environ. Sci. Technol. 39:4377-84. 

Jennessen, J; Nielsen, KF; Houbraken, J; Lyhne, EK; Schnurer, J; Frisvad, JC; Samson, RA, 2005.  Secondary metabolite and mycotoxin 
production by the Rhizopus microsporus group.  J. Agric. Food Chem. 53:1833-40. 



127 
 

Jennings, RC; Engelmann, E; Garlaschi, F; Casazza, AP; Zucchelli, G, 2005.  Photosynthesis and negative entropy production.  Biochim. 
Biophys. Acta 1709:251-5. 

Jiao, S; Thornsberry, JM; Elthon, TE; Newton, KJ, 2005.  Biochemical and molecular characterization of photosystem I deficiency in the 
NCS6 mitochondrial mutant of maize.  Plant Mol. Biol. 57:303-13. 

Jin, W; Lamb, JC; Vega, JM; Dawe, RK; Birchler, JA; Jiang, J, 2005.  Molecular and functional dissection of the maize B chromosome 
centromere.  Plant Cell 17:1412-23. 

Jompuk, C; Fracheboud, Y; Stamp, P; Leipner, J, 2005.  Mapping of quantitative trait loci associated with chilling tolerance in maize (Zea 
mays L.) seedlings grown under field conditions.  J. Exp. Bot. 56:1153-63. 

Jones, L; Milne, JL; Ashford, D; McCann, MC; McQueen-Mason, SJ, 2005.  A conserved functional role of pectic polymers in stomatal 
guard cells from a range of plant species.  Planta 221:255-64. 

Jones, RN, 2005.  McClintock's controlling elements:  the full story.  Cytogenet. Genome Res. 109:90-103. 
Joo, JH; Yoo, HJ; Hwang, I; Lee, JS; Nam, KH; Bae, YS, 2005.  Auxin-induced reactive oxygen species production requires the activation 

of phosphatidylinositol 3-kinase.  FEBS Lett. 579:1243-8. 
Jorge, RA; Menossi, M, 2005.  Effect of anion channel antagonists and La3+ on citrate release, Al content and Al resistance in maize 

roots.  J. Inorg. Biochem. 99:2039-45. 
Jose-Estanyol, M; Perez, P; Puigdomenech, P, 2005.  Expression of the promoter of HyPRP, an embryo-specific gene from Zea mays in 

maize and tobacco transgenic plants.  Gene 356:146-52. 
Kaiser, J, 2005.  Biotechnology.  Calming fears, no foreign genes found in Mexico's maize.  Science 309:1000. 
Kane, NC; Rieseberg, LH, 2005.  Maize genetics:  the treasure of the Sierra Madre.  Curr. Biol. 15:R137-9. 
Karavangeli, M; Labrou, NE; Clonis, YD; Tsaftaris, A, 2005.  Development of transgenic tobacco plants overexpressing maize glutathione 

S-transferase I for chloroacetanilide herbicides phytoremediation.  Biomol. Eng. 22:121-8. 
Karkonen, A; Murigneux, A; Martinant, JP; Pepey, E; Tatout, C; Dudley, BJ; Fry, SC, 2005.  UDP-glucose dehydrogenases of maize:  a 

role in cell wall pentose biosynthesis.  Biochem. J. 391:409-15. 
Karnoup, AS; Turkelson, V; Anderson, WH, 2005.  O-linked glycosylation in maize-expressed human IgA1.  Glycobiology 15:965-81. 
Kass, LB; Bonneuil, C; Coe, EH, Jr., 2005.  Cornfests, cornfabs and cooperation:  the origins and beginnings of the Maize Genetics 

Cooperation News Letter.  Genetics 169:1787-97. 
Kaster, LV; Gray, ME, 2005.  European corn borers and western corn rootworms:  old and new invasive maize pests challenge farmers on 

European and North American continents.  Maydica 50:235. 
Kato, A; Birchler, JA, 2006.  Induction of tetraploid derivatives of maize inbred lines by nitrous oxide gas treatment.  J. Hered. 97:39-44. 
Kato, A; Lamb, JC; Han, F; Vega, JM; Birchler, J, 2005.  Molecular analysis of maize chromosomes.  Maydica 50:311. 
Kato, A; Zheng, YZ; Auger, DL; Phelps-Durr, T; Bauer, MJ; Lamb, JC; Birchler, JA, 2005.  Minichromosomes derived from the B 

chromosome of maize.  Cytogenet. Genome Res. 109:156-65. 
Keller, B; Emrich, K; Hoecker, N; Sauer, M; Hochholdinger, F; Piepho, HP, 2005.  Designing a microarray experiment to estimate 

dominance in maize (Zea mays L.).  Theor. Appl. Genet. 111:57-64. 
Kerbach, S; Lorz, H; Becker, D, 2005.  Site-specific recombination in Zea mays.  Theor. Appl. Genet. 111:1608-16. 
Khaled, AS; Vernoud, V; Ingram, GC; Perez, P; Sarda, X; Rogowsky, PM, 2005.  Engrailed-ZmOCL1 fusions cause a transient reduction of 

kernel size in maize.  Plant Mol. Biol. 58:123-39. 
Kim, YS; Kim, TW; Kim, SK, 2005.  Brassinosteroids are inherently biosynthesized in the primary roots of maize, Zea mays L.  

Phytochemistry 66:1000-6. 
Kintisch, E, 2005.  Intellectual property.  Court tightens patent rules on gene tags.  Science 309:1797-9. 
Kirst, ME; Meyer, DJ; Gibbon, BC; Jung, R; Boston, RS, 2005.  Identification and characterization of endoplasmic reticulum-associated 

degradation proteins differentially affected by endoplasmic reticulum stress.  Plant Physiol. 138:218-31. 
Klaric, MS; Pepeljnjak, S, 2005.  [Beauvericin:  chemical and biological aspects and occurrence].  Arh. Hig. Rada Toksikol. 56:343-50. 
Kohler, C; Grossniklaus, U, 2005.  Seed development and genomic imprinting in plants.  Prog. Mol. Subcell. Biol. 38:237-62. 
Kolkman, JM; Conrad, LJ; Farmer, PR; Hardeman, K; Ahern, KR; Lewis, PE; Sawers, RJ; Lebejko, S; Chomet, P; Brutnell, TP, 2005.  

Distribution of Activator (Ac) throughout the maize genome for use in regional mutagenesis.  Genetics 169:981-95. 
Kopecny, D; Pethe, C; Sebela, M; Houba-Herin, N; Madzak, C; Majira, A; Laloue, M, 2005.  High-level expression and characterization of 

Zea mays cytokinin oxidase/dehydrogenase in Yarrowia lipolytica.  Biochimie 87:1011-22. 
Koutsika-Sotiriou, MS; Karagounis, CA, 2005.  Assessment of maize hybrids.  Maydica 50:63. 
Kovacevic, NM; Polidoros, AN; Llipoulos, I; Tsaftaris, A, 2005.  The use of restriction landmark genome scanning (RLGS) for assessment 

of Notl-site methylation in maize.  Maydica 50:81. 
Kozhukhova, NE; Varenik, BF; Sivolap Iu, M, 2005.  [Predictive potential of DNA markers in heterosis breeding of maize].  Tsitol. Genet. 

39:14-20. 
Krakowsky, MD; Lee, M; Coors, JG, 2005.  Quantitative trait loci for cell-wall components in recombinant inbred lines of maize (Zea mays 

L.) I:  stalk tissue.  Theor. Appl. Genet. 111:337-46. 
Krakowsky, MD; Lee, M; Coors, JG, 2006.  Quantitative trait loci for cell wall components in recombinant inbred lines of maize (Zea mays 

L.) II:  leaf sheath tissue.  Theor. Appl. Genet. 112:717-26. 



128 
 

Kulik, V; Hartmann, E; Weyand, M; Frey, M; Gierl, A; Niks, D; Dunn, MF; Schlichting, I, 2005.  On the structural basis of the catalytic 
mechanism and the regulation of the alpha subunit of tryptophan synthase from Salmonella typhimurium and BX1 from maize, two 
evolutionarily related enzymes.  J. Mol. Biol. 352:608-20. 

Kumar, CS; Wing, RA; Sundaresan, V, 2005.  Efficient insertional mutagenesis in rice using the maize En/Spm elements.  Plant J. 44:879-
92. 

Kumar, R; Raclaru, M; Schusseler, T; Gruber, J; Sadre, R; Luhs, W; Zarhloul, KM; Friedt, W; Enders, D; Frentzen, M; Weier, D, 2005.  
Characterisation of plant tocopherol cyclases and their overexpression in transgenic Brassica napus seeds.  FEBS Lett. 579:1357-64. 

Kutschera, U; Koopmann, V, 2005.  Growth in liverworts of the Marchantiales is promoted by epiphytic methylobacteria.  Naturwissen-
schaften 92:347-9. 

Kuzmin, EV; Duvick, DN; Newton, KJ, 2005.  A mitochondrial mutator system in maize.  Plant Physiol. 137:779-89. 
Laarabi, S; El Kinani, K; Ettouhami, A; Limouri, M, 2005.  [In vivo spetrometric analysis of the electrical impedance of the first leaf of maize 

(Zea mays L.) as a function of soil and atmosphere hydrous conditions].  C. R. Biol. 328:493-503. 
Labra, M; Gianazza, E; Waitt, R; Eberini, I; Sozzi, A; Regondi, S; Grassi, F; Agradi, E, 2006.  Zea mays L. protein changes in response to 

potassium dichromate treatments.  Chemosphere 62:1234-44. 
Labrou, NE; Karavangeli, M; Tsaftaris, A; Clonis, YD, 2005.  Kinetic analysis of maize glutathione S-transferase I catalysing the 

detoxification from chloroacetanilide herbicides.  Planta 222:91-7. 
Lai, J; Li, Y; Messing, J; Dooner, HK, 2005.  Gene movement by Helitron transposons contributes to the haplotype variability of maize.  

Proc. Natl. Acad. Sci. USA 102:9068-73. 
Lal, SK; Hannah, LC, 2005.  Plant genomes:  massive changes of the maize genome are caused by Helitrons.  Heredity 95:421-2. 
Lal, SK; Hannah, LC, 2005.  Helitrons contribute to the lack of gene colinearity observed in modern maize inbreds.  Proc. Natl. Acad. Sci. 

USA 102:9993-4. 
Lalle, M; Visconti, S; Marra, M; Camoni, L; Velasco, R; Aducci, P, 2005.  ZmMPK6, a novel maize MAP kinase that interacts with 14-3-3 

proteins.  Plant Mol. Biol. 59:713-22. 
Lamb, JC; Kato, A; Birchler, JA, 2005.  Sequences associated with A chromosome centromeres are present throughout the maize B 

chromosome.  Chromosoma 113:337-49. 
Lan, JH; Chu, D, 2005.  [Study on the genetic basis of plant height and ear height in maize (Zea mays L.) by QTL dissection].  Yi Chuan 

27:925-34. 
Landry, J; Damerval, C; Azevedo, RA; Delhaye, S, 2005.  Effect of the opaque and floury mutations on the accumulation of dry matter and 

protein fractions in maize endosperm.  Plant Physiol. Biochem 43:549-56. 
Langdale, JA, 2005.  The then and now of maize leaf development.  Maydica 50:459. 
Lara, MV; Drincovich, MF; Muller, GL; Maurino, VG; Andreo, CS, 2005.  NADP-malic enzyme and Hsp70:  co-purification of both proteins 

and modification of NADP-malic enzyme properties by association with Hsp70.  Plant Cell Physiol. 46:997-1006. 
Lauter, N; Kampani, A; Carlson, S; Goebel, M; Moose, SP, 2005.  microRNA172 down-regulates glossy15 to promote vegetative phase 

change in maize.  Proc. Natl. Acad. Sci. USA 102:9412-7. 
Lawal, OS; Adebowale, KO; Ogunsanwo, BM; Barba, LL; Ilo, NS, 2005.  Oxidized and acid thinned starch derivatives of hybrid maize:  

functional characteristics, wide-angle X-ray diffractometry and thermal properties.  Int. J. Biol. Macromol. 35:71-9. 
Lawrence, CJ; Seigfried, TE; Brendel, V, 2005.  The maize genetics and genomics database.  The community resource for access to 

diverse maize data.  Plant Physiol. 138:55-8. 
Le Clerc, V; Bazante, F; Baril, C; Guiard, J; Zhang, D, 2005.  Assessing temporal changes in genetic diversity of maize varieties using 

microsatellite markers.  Theor. Appl. Genet. 110:294-302. 
Le Jean, M; Schikora, A; Mari, S; Briat, JF; Curie, C, 2005.  A loss-of-function mutation in AtYSL1 reveals its role in iron and nicotianamine 

seed loading.  Plant J. 44:769-82. 
Le, Q; Gutierrez-Marcos, JF; Costa, LM; Meyer, S; Dickinson, HG; Lorz, H; Kranz, E; Scholten, S, 2005.  Construction and screening of 

subtracted cDNA libraries from limited populations of plant cells:  a comparative analysis of gene expression between maize egg cells 
and central cells.  Plant J. 44:167-78. 

Lederer, B; Boger, P, 2005.  A ligand function of glutathione S-transferase.  Z. Naturforsch. [C] 60:166-71. 
Lee, EA; Ahmadzadeh, A; Tollenaar, M, 2005.  Quantitative genetic analysis of the physiological processes underlying maize grain yield.  

Crop Sci. 45:981-987. 
Lee, SH; Benmoussa, M; Sathe, SK; Roux, KH; Teuber, SS; Hamaker, BR, 2005.  A 50 kDa maize gamma-zein has marked cross-

reactivity with the almond major protein.  J. Agric. Food Chem. 53:7965-70. 
Lerat, S; England, LS; Vincent, ML; Pauls, KP; Swanton, CJ; Klironomos, JN; Trevors, JT, 2005.  Real-time polymerase chain reaction 

quantification of the transgenes for roundup ready corn and roundup ready soybean in soil samples.  J. Agric. Food Chem. 53:1337-42. 
Lev, S; Hadar, R; Amedeo, P; Baker, SE; Yoder, OC; Horwitz, BA, 2005.  Activation of an AP1-like transcription factor of the maize 

pathogen Cochliobolus heterostrophus in response to oxidative stress and plant signals.  Eukaryot. Cell 4:443-54. 
Li, HM; Rotter, D; Bonos, SA; Meyer, WA; Belanger, FC, 2005.  Identification of a gene in the process of being lost from the genus 

Agrostis.  Plant Physiol. 138:2386-95. 
Li, L; Sun, J; Zhang, F; Guo, T; Bao, X; Smith, FA; Smith, SE, 2006.  Root distribution and interactions between intercropped species.  

Oecologia 147:280-90. 



129 
 

Li, L; Yang, J; Tong, Q; Zhao, L; Song, Y, 2005.  A novel approach to prepare extended DNA fibers in plants.  Cytometry A 63:114-7. 
Li, SJ; Deng, XM; Mao, HZ; Hong, Y, 2005.  Enhanced anthocyanin synthesis in foliage plant Caladium bicolor.  Plant Cell Rep. 23:716-20. 
Liang, Y; Wong, JW; Wei, L, 2005.  Silicon-mediated enhancement of cadmium tolerance in maize (Zea mays L.) grown in cadmium 

contaminated soil.  Chemosphere 58:475-83. 
Lim, J; Jung, JW; Lim, CE; Lee, MH; Kim, BJ; Kim, M; Bruce, WB; Benfey, PN, 2005.  Conservation and diversification of SCARECROW in 

maize.  Plant Mol. Biol. 59:619-30. 
Linebarger, CR; Boehlein, SK; Sewell, AK; Shaw, J; Hannah, LC, 2005.  Heat stability of maize endosperm ADP-glucose 

pyrophosphorylase is enhanced by insertion of a cysteine in the N terminus of the small subunit.  Plant Physiol. 139:1625-34. 
Liu, J; Lee, EA; Sears, MK; Schaafsma, AW, 2005.  Wheat curl mite (Acari:Eriophyidae) dispersal and its relationship with kernel red 

streaking in maize.  J. Econ. Entomol. 98:1580-6. 
Liu, M; Hasenstein, KH, 2005.  La3+ uptake and its effect on the cytoskeleton in root protoplasts of Zea mays L.  Planta 220:658-66. 
Liu, Q; Xue, Q, 2005.  Comparative studies on codon usage pattern of chloroplasts and their host nuclear genes in four plant species.  J. 

Genet. 84:55-62. 
Löffler, CM; Wei, J; Fast, T; Gogerty, J; Langton, S; Bergman, M; Merrill, B; Cooper, M, 2005.  Classification of maize environments using 

crop simulation and geographic information systems.  Crop Sci. 45:1708-1716. 
Lorbiecke, R; Steffens, M; Tomm, JM; Scholten, S; von Wiegen, P; Kranz, E; Wienand, U; Sauter, M, 2005.  Phytosulphokine gene 

regulation during maize (Zea mays L.) reproduction.  J. Exp. Bot. 56:1805-19. 
Lorenzo, C; Salamini, F, 2005.  Angelo Bianchi:  an appreciation.  Maydica 50:181. 
Lou, X; Zhu, J; Zhang, Q; Zang, R; Chen, Y; Yu, Z; Zhao, Y, 2005.  Genetic control of the opaque-2 gene and background polygenes over 

some kernel traits in maize (Zea mays L.).  Genetica 124:291-300. 
Lunde, C; Hake, S, 2005.  Florets and rossettes:  meristem genes in maize and Arabidopsis.  Maydica 50:451. 
Lutz, B; Wiedemann, S; Einspanier, R; Mayer, J; Albrecht, C, 2005.  Degradation of Cry1Ab protein from genetically modified maize in the 

bovine gastrointestinal tract.  J. Agric. Food Chem. 53:1453-6. 
Ma, BL; Subedi, K; Evenson, L; Stewart, G, 2005.  Evaluation of detection methods for genetically modified traits in genotypes resistant to 

European corn borer and herbicides.  J. Environ. Sci. Health B 40:633-44. 
Ma, J; SanMiguel, P; Lai, J; Messing, J; Bennetzen, JL, 2005.  DNA rearrangement in orthologous orp regions of the maize, rice and 

sorghum genomes.  Genetics 170:1209-20. 
Macilwain, C, 2005.  US launches probe into sales of unapproved transgenic corn.  Nature 434:423. 
Maeda, M; Lee, YH; Ikegami, T; Tamura, K; Hoshino, M; Yamazaki, T; Nakayama, M; Hase, T; Goto, Y, 2005.  Identification of the N- and 

C-terminal substrate binding segments of ferredoxin-NADP+ reductase by NMR.  Biochemistry 44:10644-53. 
Mai, A; Massa, S; Pezzi, R; Simeoni, S; Rotili, D; Nebbioso, A; Scognamiglio, A; Altucci, L; Loidl, P; Brosch, G, 2005.  Class II (IIa)-

selective histone deacetylase inhibitors.  1.  Synthesis and biological evaluation of novel (aryloxopropenyl)pyrrolyl hydroxyamides.  J. 
Med. Chem. 48:3344-53. 

Majeran, W; Cai, Y; Sun, Q; van Wijk, KJ, 2005.  Functional differentiation of bundle sheath and mesophyll maize chloroplasts determined 
by comparative proteomics.  Plant Cell 17:3111-40. 

Makela, P; McLaughlin, JE; Boyer, JS, 2005.  Imaging and quantifying carbohydrate transport to the developing ovaries of maize.  Ann. 
Bot. (Lond.) 96:939-49. 

Maksimovic, Z; Malencic, D; Kovacevic, N, 2005.  Polyphenol contents and antioxidant activity of Maydis stigma extracts.  Bioresour. 
Technol. 96:873-7. 

Malausa, T; Bethenod, MT; Bontemps, A; Bourguet, D; Cornuet, JM; Ponsard, S, 2005.  Assortative mating in sympatric host races of the 
European corn borer.  Science 308:258-60. 

Malver, RA; Revilla, P; Butrón, A; Gouesnard, B; Boyat, A; Soengas, P; Álvarez, A; Ordás, A, 2005.  Performance of crosses among 
French and Spanish maize populations across environments.  Crop Sci. 45:1052-1057. 

Manac'h-Little, N; Igamberdiev, AU; Hill, RD, 2005.  Hemoglobin expression affects ethylene production in maize cell cultures.  Plant 
Physiol. Biochem. 43:485-9. 

Marian, CO; Bass, HW, 2005.  The Terminal acidic SANT 1 (Tacs1) gene of maize is expressed in tissues containing meristems and 
encodes an acidic SANT domain similar to some chromatin-remodeling complex proteins.  Biochim. Biophys. Acta 1727:81-6. 

Marocco, A; Lorenzoni, C; Fracheboud, Y, 2005.  Chilling stress in maize.  Maydica 50:571. 
Marquez-Sanchez, F, 2005.  An equation to calculate inbreeding in a composite of a population of unrelated plants of maize without 

selfing.  Maydica 50:89. 
Marris, E, 2005.  Four years on, no transgenes found in Mexican maize.  Nature 436:760. 
Martin, A; Belastegui-Macadam, X; Quillere, I; Floriot, M; Valadier, MH; Pommel, B; Andrieu, B; Donnison, I; Hirel, B, 2005.  Nitrogen 

management and senescence in two maize hybrids differing in the persistence of leaf greenness:  agronomic, physiological and 
molecular aspects.  New Phytol. 167:483-92. 

Martin, MN; Tarczynski, MC; Shen, B; Leustek, T, 2005.  The role of 5'-adenylylsulfate reductase in controlling sulfate reduction in plants.  
Photosynth. Res. 86:309-23. 

Marton, ML; Cordts, S; Broadhvest, J; Dresselhaus, T, 2005.  Micropylar pollen tube guidance by egg apparatus 1 of maize.  Science 
307:573-6. 



130 
 

Massonneau, A; Condamine, P; Wisniewski, JP; Zivy, M; Rogowsky, PM, 2005.  Maize cystatins respond to developmental cues, cold 
stress and drought.  Biochim. Biophys. Acta 1729:186-99. 

Massonneau, A; Coronado, MJ; Audran, A; Bagniewska, A; Mol, R; Testillano, PS; Goralski, G; Dumas, C; Risueno, MC; Matthys-Rochon, 
E, 2005.  Multicellular structures developing during maize microspore culture express endosperm and embryo-specific genes and show 
different embryogenic potentialities.  Eur. J. Cell Biol. 84:663-75. 

Matusova, R; Rani, K; Verstappen, FW; Franssen, MC; Beale, MH; Bouwmeester, HJ, 2005.  The strigolactone germination stimulants of 
the plant-parasitic Striga and Orobanche spp. are derived from the carotenoid pathway.  Plant Physiol. 139:920-34. 

Mazariegos, M; Hambidge, KM; Krebs, NF; Westcott, JE; Lei, S; Grunwald, GK; Campos, R; Barahona, B; Raboy, V; Solomons, NW, 
2006.  Zinc absorption in Guatemalan schoolchildren fed normal or low-phytate maize.  Am. J. Clin. Nutr. 83:59-64. 

McCarty, DR; Settles, AM; Suzuki, M; Tan, BC; Latshaw, S; Porch, T; Robin, K; Baier, J; Avigne, W; Lai, J; Messing, J; Koch, KE; Hannah, 
LC, 2005.  Steady-state transposon mutagenesis in inbred maize.  Plant J. 44:52-61. 

McCormick, S; Yang, H, 2005.  Is there more than one way to attract a pollen tube? Trends Plant Sci. 10:260-3. 
McDonald, T; Brown, D; Keller, NP; Hammond, TM, 2005.  RNA silencing of mycotoxin production in Aspergillus and Fusarium species.  

Mol. Plant Microbe Interact. 18:539-45. 
McGinnis, K; Chandler, V; Cone, K; Kaeppler, H; Kaeppler, S; Kerschen, A; Pikaard, C; Richards, E; Sidorenko, L; Smith, T; Springer, N; 

Wulan, T, 2005.  Transgene-induced RNA interference as a tool for plant functional genomics.  Methods Enzymol. 392:1-24. 
McGivern, DR; Findlay, KC; Montague, NP; Boulton, MI, 2005.  An intact RBR-binding motif is not required for infectivity of maize streak 

virus in cereals, but is required for invasion of mesophyll cells.  J. Gen. Virol. 86:797-801. 
McLaren, JS, 2005.  Crop biotechnology provides an opportunity to develop a sustainable future.  Trends Biotechnol. 23:339-42. 
McManus, BL; Fuller, BW; Boetel, MA; French, BW; Ellsbury, MM; Head, GP, 2005.  Abundance of Coleomegilla maculata 

(Coleoptera:Coccinellidae) in corn rootworm-resistant Cry3Bb1 maize.  J. Econ. Entomol. 98:1992-8. 
Mechin, V; Argillier, O; Rocher, F; Hebert, Y; Mila, I; Pollet, B; Barriere, Y; Lapierre, C, 2005.  In search of a maize ideotype for cell wall 

enzymatic degradability using histological and biochemical lignin characterization.  J. Agric. Food Chem. 53:5872-81. 
Mehlo, L; Gahakwa, D; Nghia, PT; Loc, NT; Capell, T; Gatehouse, JA; Gatehouse, AM; Christou, P, 2005.  An alternative strategy for 

sustainable pest resistance in genetically enhanced crops.  Proc. Natl. Acad. Sci. USA 102:7812-6. 
Mehrtens, F; Kranz, H; Bednarek, P; Weisshaar, B, 2005.  The Arabidopsis transcription factor MYB12 is a flavonol-specific regulator of 

phenylpropanoid biosynthesis.  Plant Physiol. 138:1083-96. 
Meissle, M; Vojtech, E; Poppy, GM, 2005.  Effects of Bt maize-fed prey on the generalist predator Poecilus cupreus L. 

(Coleoptera:Carabidae).  Transgenic Res. 14:123-32. 
Mellon, JE; Dowd, MK; Cotty, PJ, 2005.  Substrate utilization by Aspergillus flavus in inoculated whole corn kernels and isolated tissues.  J. 

Agric. Food Chem. 53:2351-7. 
Mendez-Albores, A; Arambula-Villa, G; Loarca-Pina, MG; Castano-Tostado, E; Moreno-Martinez, E, 2005.  Safety and efficacy evaluation 

of aqueous citric acid to degrade B-aflatoxins in maize.  Food Chem. Toxicol. 43:233-8. 
Menkir, A; Kling, JG; Badu-Apraku, B; Ingelbrecht, I, 2005.  Molecular marker-based genetic diversity assessment of Striga-resistant maize 

inbred lines.  Theor. Appl. Genet. 110:1145-53. 
Merighi, M; Majerczak, DR; Coplin, DL, 2005.  A novel transcriptional autoregulatory loop enhances expression of the Pantoea stewartii 

subsp.stewartii Hrp type III secretion system.  FEMS Microbiol. Lett. 243:479-87. 
Messing, J, 205.  The maize genome.  Maydica 50:377. 
Mickelson, SM; Kaepplerm, SM, 2005.  Evaluation of six mycorrhizal isolates for thier ability to promote growth of maize genotypes under 

phosphorus deficiency.  Maydica 50:137. 
Mihaljevic, R; Utz, FH; Melchinger, AE, 2005.  No evidence for epistasis in hybrid and per se performance of elite European flint maize 

inbreds from generation means and QTL analyses.  Crop Sci. 45:2605-2613. 
Mikhailov, ME, 2005.  [Statistical parameter "essentiality of heterosis" and its genetic meaning].  Genetika 41:855-62. 
Mitchell, PD; Onstad, DW, 2005.  Effect of extended diapause on evolution of resistance to transgenic Bacillus thuringiensis corn by 

northern corn rootworm (Coleoptera:Chrysomelidae).  J. Econ. Entomol. 98:2220-34. 
Moeller, DA; Tiffin, P, 2005.  Genetic diversity and the evolutionary history of plant immunity genes in two species of Zea.  Mol. Biol. Evol. 

22:2480-90. 
Mohan, S; Ma, PW; Pechan, T; Bassford, ER; Williams, WP; Luthe, DS, 2006.  Degradation of the S. frugiperda peritrophic matrix by an 

inducible maize cysteine protease.  J. Insect Physiol. 52:21-8. 
Mohanty, B; Krishnan, SP; Swarup, S; Bajic, VB, 2005.  Detection and preliminary analysis of motifs in promoters of anaerobically induced 

genes of different plant species.  Ann. Bot. (Lond.) 96:669-81. 
Mok, MC; Martin, RC; Dobrev, PI; Vankova, R; Ho, PS; Yonekura-Sakakibara, K; Sakakibara, H; Mok, DW, 2005.  Topolins and 

hydroxylated thidiazuron derivatives are substrates of cytokinin O-glucosyltransferase with position specificity related to receptor 
recognition.  Plant Physiol. 137:1057-66. 

Molina, MA; Godoy, P; Ramos-Gonzalez, MI; Munoz, N; Ramos, JL; Espinosa-Urgel, M, 2005.  Role of iron and the TonB system in 
colonization of corn seeds and roots by Pseudomonas putida KT2440.  Environ. Microbiol. 7:443-9. 

Mondragon-Pichardo, J; Vibrans, H, 2005.  Ethnobotany of the Balsas teosinte (Zea mays ssp. parviglumis).  Maydica 50:123. 
Monjardino, P; Smith, AG; Jones, RJ, 2005.  Heat stress effects on protein accumulation of maize endosperm.  Crop Sci. 45:1203-1210. 



131 
 

Monma, K; Araki, R; Sagi, N; Satoh, M; Ichikawa, H; Satoh, K; Tobe, T; Kamata, K; Hino, A; Saito, K, 2005.  Detection of genetically 
modified organisms in foreign-made processed foods containing corn and potato.  Shokuhin Eiseigaku Zasshi 46:79-85. 

Monneveux, P; Zaidi, PH; Sanchez, C, 2005.  Population density and low nitrogen affects yield-associated traits in tropical maize.  Crop 
Sci. 45:535-545. 

Moreano, F; Busch, U; Engel, KH, 2005.  Distortion of genetically modified organism quantification in processed foods:  influence of 
particle size compositions and heat-induced DNA degradation.  J. Agric. Food Chem. 53:9971-9. 

Moreno, S; Lumbreras, V; Pages, M, 2005.  Drought tolerance in maize.  Maydica 50:549. 
Moreno, YS; Sanchez, GS; Hernandez, DR; Lobato, NR, 2005.  Characterization of anthocyanin extracts from maize kernels.  J. 

Chromatogr. Sci. 43:483-7. 
Morgante, M; Brunner, S; Pea, G; Fengler, K; Zuccolo, A; Rafalski, A, 2005.  Gene duplication and exon shuffling by helitron-like 

transposons generate intraspecies diversity in maize.  Nat. Genet. 37:997-1002. 
Morrell, PL; Toleno, DM; Lundy, KE; Clegg, MT, 2005.  Low levels of linkage disequilibrium in wild barley (Hordeum vulgare ssp. 

spontaneum) despite high rates of self-fertilization.  Proc. Natl. Acad. Sci. USA 102:2442-7. 
Morton, BR; Bi, IV; McMullen, MD; Gaut, BS, 2006.  Variation in mutation dynamics across the maize genome as a function of regional and 

flanking base composition.  Genetics 172:569-77. 
Mukerjea, R; Robyt, JF, 2005.  Starch biosynthesis:  further evidence against the primer nonreducing-end mechanism and evidence for the 

reducing-end two-site insertion mechanism.  Carbohydr. Res. 340:2206-11. 
Mukerjea, R; Robyt, JF, 2005.  Starch biosynthesis:  the primer nonreducing-end mechanism versus the nonprimer reducing-end two-site 

insertion mechanism.  Carbohydr. Res. 340:245-55. 
Mulkey, TJ, 2005.  Alteration of growth and gravitropic response of maize roots by lithium.  Gravit. Space Biol. Bull. 18:119-20. 
Munne-Bosch, S, 2005.  Linking tocopherols with cellular signaling in plants.  New Phytol. 166:363-6. 
Murakami, A; Nishizawa, T; Egawa, K; Kawada, T; Nishikawa, Y; Uenakai, K; Ohigashi, H, 2005.  New class of linoleic acid metabolites 

biosynthesized by corn and rice lipoxygenases:  suppression of proinflammatory mediator expression via attenuation of MAPK- and 
Akt-, but not PPARgamma-, dependent pathways in stimulated macrophages.  Biochem. Pharmacol. 70:1330-42. 

Murcha, MW; Millar, AH; Whelan, J, 2005.  The N-terminal cleavable extension of plant carrier proteins is responsible for efficient insertion 
into the inner mitochondrial membrane.  J. Mol. Biol. 351:16-25. 

Murcha, MW; Rudhe, C; Elhafez, D; Adams, KL; Daley, DO; Whelan, J, 2005.  Adaptations required for mitochondrial import following 
mitochondrial to nucleus gene transfer of ribosomal protein S10.  Plant Physiol. 138:2134-44. 

Mustafa, AF; Seguin, P; Marois-Mainguy, O; Ouellet, DR, 2005.  Ensiling characteristics, nutrient composition, and in situ ruminal and 
whole tract degradability of brown midrib and leafy corn silage.  Arch. Anim. Nutr. 59:353-63. 

Muture, BN; Ogana, G, 2005.  Aflatoxin levels in maize and maize products during the 2004 food poisoning outbreak in Eastern Province 
of Kenya.  East Afr. Med. J. 82:275-9. 

Nair, SK; Prasanna, BM; Garg, A; Rathore, RS; Setty, TA; Singh, NN, 2005.  Identification and validation of QTLs conferring resistance to 
sorghum downy mildew (Peronosclerospora sorghi) and Rajasthan downy mildew (P. heteropogoni) in maize.  Theor. Appl. Genet. 
110:1384-92. 

Nakanishi, T; Nakatsu, T; Matsuoka, M; Sakata, K; Kato, H, 2005.  Crystal structures of pyruvate phosphate dikinase from maize revealed 
an alternative conformation in the swiveling-domain motion.  Biochemistry 44:1136-44. 

Nara, H; Nakagawa, F; Yoshida, N, 2006.  Development of two-dimensional gas chromatography/isotope ratio mass spectrometry for the 
stable carbon isotopic analysis of C(2)-C(5) non-methane hydrocarbons emitted from biomass burning.  Rapid Commun. Mass 
Spectrom. 20:241-7. 

Nelson, WM; Bharti, AK; Butler, E; Wei, F; Fuks, G; Kim, H; Wing, RA; Messing, J; Soderlund, C, 2005.  Whole-genome validation of high-
information-content fingerprinting.  Plant Physiol. 139:27-38. 

Nieva, C; Busk, PK; Dominguez-Puigjaner, E; Lumbreras, V; Testillano, PS; Risueno, MC; Pages, M, 2005.  Isolation and functional 
characterisation of two new bZIP maize regulators of the ABA responsive gene rab28.  Plant Mol. Biol. 58:899-914. 

Normile, D, 2005.  Agricultural research.  Centers embrace an alliance but remain wary of a merger.  Science 307:498. 
Nunes, A; Correia, I; Barros, A; Delgadillo, I, 2005.  Characterization of kafirin and zein oligomers by preparative sodium dodecyl sulfate-

polyacrylamide gel electrophoresis.  J. Agric. Food Chem. 53:639-43. 
O'Looney, N; Fry, SC, 2005.  Oxaziclomefone, a new herbicide, inhibits wall expansion in maize cell-cultures without affecting 

polysaccharide biosynthesis, xyloglucan transglycosylation, peroxidase action or apoplastic ascorbate oxidation.  Ann. Bot. (Lond.) 
96:1097-107. 

O'Looney, N; Fry, SC, 2005.  The novel herbicide oxaziclomefone inhibits cell expansion in maize cell cultures without affecting turgor 
pressure or wall acidification.  New Phytol. 168:323-9. 

Ohdan, T; Francisco, PB, Jr.; Sawada, T; Hirose, T; Terao, T; Satoh, H; Nakamura, Y, 2005.  Expression profiling of genes involved in 
starch synthesis in sink and source organs of rice.  J. Exp. Bot. 56:3229-44. 

Okamoto, T; Scholten, S; Lorz, H; Kranz, E, 2005.  Identification of genes that are up- or down-regulated in the apical or basal cell of maize 
two-celled embryos and monitoring their expression during zygote development by a cell manipulation- and PCR-based approach.  
Plant Cell Physiol. 46:332-8. 



132 
 

Okutani, S; Hanke, GT; Satomi, Y; Takao, T; Kurisu, G; Suzuki, A; Hase, T, 2005.  Three maize leaf ferredoxin:NADPH oxidoreductases 
vary in subchloroplast location, expression, and interaction with ferredoxin.  Plant Physiol. 139:1451-9. 

Oleson, JD; Park, YL; Nowatzki, TM; Tollefson, JJ, 2005.  Node-injury scale to evaluate root injury by corn rootworms 
(Coleoptera:Chrysomelidae).  J. Econ. Entomol. 98:1-8. 

Onishi, M; Matsuoka, T; Kodama, T; Kashiwaba, K; Futo, S; Akiyama, H; Maitani, T; Furui, S; Oguchi, T; Hino, A, 2005.  Development of a 
multiplex polymerase chain reaction method for simultaneous detection of eight events of genetically modified maize.  J. Agric. Food 
Chem. 53:9713-21. 

Ortiz-Garcia, S; Ezcurra, E; Schoel, B; Acevedo, F; Soberon, J; Snow, AA, 2005.  Absence of detectable transgenes in local landraces of 
maize in Oaxaca, Mexico (2003-2004).  Proc. Natl. Acad. Sci. USA 102:12338-43. 

Ostersetzer, O; Cooke, AM; Watkins, KP; Barkan, A, 2005.  CRS1, a chloroplast group II intron splicing factor, promotes intron folding 
through specific interactions with two intron domains.  Plant Cell 17:241-55. 

Ostheimer, GJ; Hadjivassiliou, H; Kloer, DP; Barkan, A; Matthews, BW, 2005.  Structural analysis of the group II intron splicing factor 
CRS2 yields insights into its protein and RNA interaction surfaces.  J. Mol. Biol. 345:51-68. 

Ottenhof, MA; Hill, SE; Farhat, IA, 2005.  Comparative study of the retrogradation of intermediate water content waxy maize, wheat, and 
potato starches.  J. Agric. Food Chem. 53:631-8. 

Ovcharenko, OO; Komarnyts'kyi, IK; Cherep, MM; Hleba, I; Kuchuk, MV, 2005.  [Creation and analysis of Brassica napus + Arabidopsis 
thaliana somatic hybrids possessing maize Spm/dSpm heterologous transposable system].  Tsitol. Genet. 39:50-6. 

Oyediran, IO; Hibbard, BE; Clark, TL, 2005.  Western corn rootworm (Coleoptera:Chrysomelidae) beetle emergence from weedy Cry3Bbl 
rootworm-resistant transgenic corn.  J. Econ. Entomol. 98:1679-84. 

Padilla, JM; Otegui, ME, 2005.  Co-ordination between leaf initiation and leaf appearance in field-grown maize (Zea mays):  genotypic 
differences in response of rates to temperature.  Ann. Bot. (Lond.) 96:997-1007. 

Pampanwar, V; Engler, F; Hatfield, J; Blundy, S; Gupta, G; Soderlund, C, 2005.  FPC Web tools for rice, maize, and distribution.  Plant 
Physiol. 138:116-26. 

Pan, X; Li, Y; Stein, L, 2005.  Site preferences of insertional mutagenesis agents in Arabidopsis.  Plant Physiol. 137:168-75. 
Paquet, N; Bernadet, M; Morin, H; Traas, J; Dron, M; Charon, C, 2005.  Expression patterns of TEL genes in Poaceae suggest a 

conserved association with cell differentiation.  J. Exp. Bot. 56:1605-14. 
Parys, E; Jastrzebski, H, 2006.  Light-enhanced dark respiration in leaves, isolated cells and protoplasts of various types of C(4) plants.  J. 

Plant Physiol. 163:638-47. 
Paterson, AH; Freeling, M; Sasaki, T, 2005.  Grains of knowledge:  genomics of model cereals.  Genome Res. 15:1643-50. 
Peano, C; Bordoni, R; Gulli, M; Mezzelani, A; Samson, MC; Bellis, GD; Marmiroli, N, 2005.  Multiplex polymerase chain reaction and 

ligation detection reaction/universal array technology for the traceability of genetically modified organisms in foods.  Anal. Biochem. 
346:90-100. 

Peano, C; Lesignoli, F; Gulli, M; Corradini, R; Samson, MC; Marchelli, R; Marmiroli, N, 2005.  Development of a peptide nucleic acid 
polymerase chain reaction clamping assay for semiquantitative evaluation of genetically modified organism content in food.  Anal. 
Biochem. 344:174-82. 

Pedersen, JF; Vogel, KP; Funnell, DL, 2005.  Impact of reduced lignin on plant fitness.  Crop Sci. 45:812-819. 
Peiris, BL; Hallauer, AR, 2005.  Comparison of half-sib and fill-sib reciprocal recurrent selection and their modifications in simulated 

populations.  Maydica 50:25. 
Peng, SF; Lin, YP; Lin, BY, 2005.  Characterization of AFLP sequences from regions of maize B chromosome defined by 12 B-10L 

translocations.  Genetics 169:375-88. 
Peng, XB; Sun, MX; Yang, HY, 2005.  A novel in vitro system for gamete fusion in maize.  Cell Res. 15:734-8. 
Perales, HR; Benz, BF; Brush, SB, 2005.  Maize diversity and ethnolinguistic diversity in Chiapas, Mexico.  Proc. Natl. Acad. Sci. USA 

102:949-54. 
Peterson, PA, 2005.  The plant genetics discovery of the century:  transposable elements in maize.  Early beginnings to 1990.  Maydica 

50:321. 
Phelps-Durr, TL; Thomas, J; Vahab, P; Timmermans, MC, 2005.  Maize rough sheath2 and its Arabidopsis orthologue ASYMMETRIC 

LEAVES1 interact with HIRA, a predicted histone chaperone, to maintain knox gene silencing and determinacy during organogenesis.  
Plant Cell 17:2886-98. 

Piepho, HP, 2005.  Permutation tests for the correlation among genetic distances and measures of heterosis.  Theor. Appl. Genet. 111:95-
9. 

Pimentel, C; Davey, PA; Juvik, JA; Long, SP, 2005.  Gene loci in maize influencing susceptibility to chilling dependent photoinhibition of 
photosynthesis.  Photosynth. Res. 85:319-26. 

Pineros, MA; Shaff, JE; Manslank, HS; Alves, VM; Kochian, LV, 2005.  Aluminum resistance in maize cannot be solely explained by root 
organic acid exudation.  A comparative physiological study.  Plant Physiol. 137:231-41. 

Pirona, R; Hartings, H; Lauria, M; Rossi, V; Motto, M, 2005.  Genetic control of endosperm development and of storage products 
accumulation in maize seeds.  Maydica 50:515. 

Poerschmann, J; Gathmann, A; Augustin, J; Langer, U; Gorecki, T, 2005.  Molecular composition of leaves and stems of genetically 
modified Bt and near-isogenic non-Bt maize--characterization of lignin patterns.  J. Environ. Qual. 34:1508-18. 



133 
 

Poggio, L; Gonzalez, G; Confalonieri, V; Comas, C; Naranjo, CA, 2005.  The genome organization and diversification of maize and its 
allied species revisited:  evidences from classical and FISH-GISH cytogenetic analysis.  Cytogenet. Genome Res. 109:259-67. 

Pollak, LM; Scott, MP, 2005.  Breeding for grain quality traits.  Maydica 50:247. 
Polticelli, F; Basran, J; Faso, C; Cona, A; Minervini, G; Angelini, R; Federico, R; Scrutton, NS; Tavladoraki, P, 2005.  Lys300 plays a major 

role in the catalytic mechanism of maize polyamine oxidase.  Biochemistry 44:16108-20. 
Ponce, G; Barlow, PW; Feldman, LJ; Cassab, GI, 2005.  Auxin and ethylene interactions control mitotic activity of the quiescent centre, 

root cap size, and pattern of cap cell differentiation in maize.  Plant Cell Environ. 28:719-32. 
Porch, TG; Tseung, CW; Schmelz, EA; Mark Settles, A, 2006.  The maize Viviparous10/Viviparous13 locus encodes the Cnx1 gene 

required for molybdenum cofactor biosynthesis.  Plant J. 45:250-63. 
Poroyko, V; Hejlek, LG; Spollen, WG; Springer, GK; Nguyen, HT; Sharp, RE; Bohnert, HJ, 2005.  The maize root transcriptome by serial 

analysis of gene expression.  Plant Physiol. 138:1700-10. 
Poschenrieder, C; Tolra, RP; Barcelo, J, 2005.  A role for cyclic hydroxamates in aluminium resistance in maize? J. Inorg. Biochem. 

99:1830-6. 
Potesil, D; Petrlova, J; Adam, V; Vacek, J; Klejdus, B; Zehnalek, J; Trnkova, L; Havel, L; Kizek, R, 2005.  Simultaneous femtomole 

determination of cysteine, reduced and oxidized glutathione, and phytochelatin in maize (Zea mays L.) kernels using high-performance 
liquid chromatography with electrochemical detection.  J. Chromatogr. A 1084:134-44. 

Qin, Z; Su, GL; Yu, Q; Hu, BM; Li, J, 2005.  Modeling water and carbon fluxes above summer maize field in North China Plain with back-
propagation neural networks.  J. Zhejiang Univ. Sci. B 6:418-26. 

Quinton, SE; Brown, GC; Bessin, RT; Johnson, DW, 2005.  European corn borer (Lepidoptera:Crambidae) effects on qualitative traits of 
high oil content corn grown in Kentucky.  J. Econ. Entomol. 98:395-401. 

Radhakrishnan, P; Srivastava, V, 2005.  Utility of the FLP-FRT recombination system for genetic manipulation of rice.  Plant Cell Rep. 
23:721-6. 

Ramette, A; LiPuma, JJ; Tiedje, JM, 2005.  Species abundance and diversity of Burkholderia cepacia complex in the environment.  Appl. 
Environ. Microbiol. 71:1193-201. 

Ramos-Gonzalez, MI; Campos, MJ; Ramos, JL, 2005.  Analysis of Pseudomonas putida KT2440 gene expression in the maize 
rhizosphere:  in vivo [corrected] expression technology capture and identification of root-activated promoters.  J. Bacteriol. 187:4033-
41. 

Randall, GW; Vetsch, JA, 2005.  Nitrate losses in subsurface drainage from a corn-soybean rotation as affected by fall and spring 
application of nitrogen and nitrapyrin.  J. Environ. Qual. 34:590-7. 

Randall, JJ; Sutton, DW; Hanson, SF; Kemp, JD, 2005.  BiP and zein binding domains within the delta zein protein.  Planta 221:656-66. 
Rasmann, S; Kollner, TG; Degenhardt, J; Hiltpold, I; Toepfer, S; Kuhlmann, U; Gershenzon, J; Turlings, TC, 2005.  Recruitment of 

entomopathogenic nematodes by insect-damaged maize roots.  Nature 434:732-7. 
Raven, PH, 2005.  Transgenes in Mexican maize:  desirability or inevitability? Proc. Natl. Acad. Sci. USA 102:13003-4. 
Ream, TS; Strobel, J; Roller, B; Auger, DL; Kato, A; Halbrook, C; Peters, EM; Theuri, J; Bauer, MJ; Addae, P; Dioh, W; Staub, JM; 

Gilbertson, LA; Birchler, JA, 2005.  A test for ectopic exchange catalyzed by Cre recombinase in maize.  Theor. Appl. Genet. 111:378-
85. 

Reif, JC; Hallauer, AR; Melchinger, AE, 2005.  Heterosis and heterotic patterns in maize.  Maydica 50:215. 
Reif, JC; Hamrit, S; Heckenberger, M; Schipprack, W; Maurer, HP; Bohn, M; Melchinger, AE, 2005.  Trends in genetic diversity among 

European maize cultivars and their parental components during the past 50 years.  Theor. Appl. Genet. 111:838-45. 
Reif, JC; Hamrit, S; Heckenberger, M; Schipprack, W; Peter Maurer, H; Bohn, M; Melchinger, AE, 2005.  Genetic structure and diversity of 

European flint maize populations determined with SSR analyses of individuals and bulks.  Theor. Appl. Genet. 111:906-13. 
Requejo, R; Tena, M, 2005.  Proteome analysis of maize roots reveals that oxidative stress is a main contributing factor to plant arsenic 

toxicity.  Phytochemistry 66:1519-28. 
Revilla, P; Malvar, RA; Velasco, P; Butron, A; Tracy, WF; Abedon, BG; Ordas, A, 2005.  Effects of selection for the timing of vegetative 

phase transition on corn borer (Lepidoptera:Noctuidae and Crambidae) damage.  J. Econ. Entomol. 98:982-7. 
Reynolds, TL; Nemeth, MA; Glenn, KC; Ridley, WP; Astwood, JD, 2005.  Natural variability of metabolites in maize grain:  differences due 

to genetic background.  J. Agric. Food Chem. 53:10061-7. 
Rober, FK; Gordillo, GA; Geiger, HH, 2005.  In vivo haploid induction in maize - Performance of new inducers and significance of doubled 

haploid lines in hybrid bredding.  Maydica 50:275. 
Rodriguez-Nogales, JM; Garcia, MC; Marina, ML, 2006.  Development of a perfusion reversed-phase high performance liquid 

chromatography method for the characterisation of maize products using multivariate analysis.  J. Chromatogr. A 1104:91-9. 
Rolletschek, H; Koch, K; Wobus, U; Borisjuk, L, 2005.  Positional cues for the starch/lipid balance in maize kernels and resource 

partitioning to the embryo.  Plant J. 42:69-83. 
Romanowska, E; Drozak, A; Pokorska, B; Shiell, BJ; Michalski, WP, 2006.  Organization and activity of photosystems in the mesophyll and 

bundle sheath chloroplasts of maize.  J. Plant Physiol. 163:607-18. 
Royo, J; Gomez, E; Balandin, M; Muniz, LM; Hueros, G, 2005.  ZmLrk-1, a receptor-like kinase induced by fungal infection in germinating 

seeds.  Planta:1-12. 
Rudenko, GN; Nan, GL; Walbot, V, 2005.  Progress and presepectives in maize gene discovery.  Maydica 50:393. 



134 
 

Russell, DA; Spatola, LA; Dian, T; Paradkar, VM; Dufield, DR; Carroll, JA; Schlittler, MR, 2005.  Host limits to accurate human growth 
hormone production in multiple plant systems.  Biotechnol. Bioeng. 89:775-82. 

Ruther, J; Furstenau, B, 2005.  Emission of herbivore-induced volatiles in absence of a herbivore--response of Zea mays to green leaf 
volatiles and terpenoids.  Z. Naturforsch. [C] 60:743-56. 

Ruther, J; Kleier, S, 2005.  Plant-plant signaling:  ethylene synergizes volatile emission in Zea mays induced by exposure to (Z)-3-hexen-1-
ol.  J. Chem. Ecol. 31:2217-22. 

Saakov, VS, 2005.  Pools of 14C-malic acid as a substrate for pyruvate production for the DOXP/MEP pathway of biosynthesis of 
carotenoids in chloroplasts.  Dokl. Biochem. Biophys. 400:7-13. 

Sabelli, PA; Dante, RA; Leiva-Neto, JT; Jung, R; Gordon-Kamm, WJ; Larkins, BA, 2005.  RBR3, a member of the retinoblastoma-related 
family from maize, is regulated by the RBR1/E2F pathway.  Proc. Natl. Acad. Sci. USA 102:13005-12. 

Sabelli, PA; Leiva-Neto, JT; Dante, RA; Nguyen, HT; Larkins, BA, 2005.  Cell cycle regulation during maize endosperm development.  
Maydica 50:485. 

Sabirzhanova, IB; Sabirzhanov, BE; Chemeris, AV; Veselov, DS; Kudoyarova, GR, 2005.  Fast changes in expression of expansin gene 
and leaf extensibility in osmotically stressed maize plants.  Plant Physiol. Biochem 43:419-22. 

Sachs, MM, 2005.  Maize mutants:  resources for research.  Maydica 50:305. 
Sagane, Y; Nakagawa, T; Yamamoto, K; Michikawa, S; Oguri, S; Momonoki, YS, 2005.  Molecular characterization of maize 

acetylcholinesterase:  a novel enzyme family in the plant kingdom.  Plant Physiol. 138:1359-71. 
Sagi, G; Katz, A; Guenoune-Gelbart, D; Epel, BL, 2005.  Class 1 reversibly glycosylated polypeptides are plasmodesmal-associated 

proteins delivered to plasmodesmata via the golgi apparatus.  Plant Cell 17:1788-800. 
Sahagun-Castellanos, J; Rodriguez-Perez, JE; Pena-Lomeli, A, 2005.  Predicting yeild of synthetics derived from double crosses.  Maydica 

50:129. 
Sala, RG; Andrade, FH; Camadro, EL; Cerono, JC, 2006.  Quantitative trait loci for grain moisture at harvest and field grain drying rate in 

maize (Zea mays, L.).  Theor. Appl. Genet. 112:462-71. 
Sanchez Mde, L; Gurusinghe, SH; Bradford, KJ; Vazquez-Ramos, JM, 2005.  Differential response of PCNA and Cdk-A proteins and 

associated kinase activities to benzyladenine and abscisic acid during maize seed germination.  J. Exp. Bot. 56:515-23. 
Santiago, R; Malvar, RA; Baamonde, MD; Revilla, P; Souto, XC, 2005.  Free phenols in maize pith and their relationship with resistance to 

Sesamia nonagrioides (Lepidoptera:Noctuidae) attack.  J. Econ. Entomol. 98:1349-56. 
Sawers, RJ; Viney, J; Farmer, PR; Bussey, RR; Olsefski, G; Anufrikova, K; Hunter, CN; Brutnell, TP, 2006.  The maize Oil yellow1 (Oy1) 

gene encodes the I subunit of magnesium chelatase.  Plant Mol. Biol. 60:95-106. 
Scarponi, L; Del Buono, D, 2005.  Benoxacor induction of terbuthylazine detoxification in Zea mays and Festuca arundinacea.  J. Agric. 

Food Chem. 53:2483-8. 
Schaaf, G; Schikora, A; Haberle, J; Vert, G; Ludewig, U; Briat, JF; Curie, C; von Wiren, N, 2005.  A putative function for the Arabidopsis 

Fe-phytosiderophore transporter homolog AtYSL2 in Fe and Zn homeostasis.  Plant Cell Physiol. 46:762-74. 
Schaefer, SC; Gasic, K; Cammue, B; Broekaert, W; van Damme, EJ; Peumans, WJ; Korban, SS, 2005.  Enhanced resistance to early 

blight in transgenic tomato lines expressing heterologous plant defense genes.  Planta 222:858-66. 
Schmitz-Linneweber, C; Williams-Carrier, R; Barkan, A, 2005.  RNA immunoprecipitation and microarray analysis show a chloroplast 

pentatricopeptide repeat protein to be associated with the 5' region of mRNAs whose translation it activates.  Plant Cell 17:2791-804. 
Schoof, H; Spannagl, M; Yang, L; Ernst, R; Gundlach, H; Haase, D; Haberer, G; Mayer, KF, 2005.  Munich information center for protein 

sequences plant genome resources:  a framework for integrative and comparative analyses 1(W).  Plant Physiol. 138:1301-9. 
Schraut, D; Heilmeier, H; Hartung, W, 2005.  Radial transport of water and abscisic acid (ABA) in roots of Zea mays under conditions of 

nutrient deficiency.  J. Exp. Bot. 56:879-86. 
Schreiber, L; Franke, R; Hartmann, KD; Ranathunge, K; Steudle, E, 2005.  The chemical composition of suberin in apoplastic barriers 

affects radial hydraulic conductivity differently in the roots of rice (Oryza sativa L. cv. IR64) and corn (Zea mays L. cv. Helix).  J. Exp. 
Bot. 56:1427-36. 

Schreiber, L; Franke, R; Lessire, R, 2005.  Biochemical characterization of elongase activity in corn (Zea mays L.) roots.  Phytochemistry 
66:131-8. 

Schroeder, MS; Janos, DP, 2005.  Plant growth, phosphorus nutrition, and root morphological responses to arbuscular mycorrhizas, 
phosphorus fertilization, and intraspecific density.  Mycorrhiza 15:203-16. 

Schultheiss, H; Hensel, G; Imani, J; Broeders, S; Sonnewald, U; Kogel, KH; Kumlehn, J; Huckelhoven, R, 2005.  Ectopic expression of 
constitutively activated RACB in barley enhances susceptibility to powdery mildew and abiotic stress.  Plant Physiol. 139:353-62. 

Settles, AM, 2005.  Maize community resources for forward and reverse genetics.  Maydica 50:405. 
Sharma, SB; Dixon, RA, 2005.  Metabolic engineering of proanthocyanidins by ectopic expression of transcription factors in Arabidopsis 

thaliana.  Plant J. 44:62-75. 
Shaver, JM; Oldenburg, DJ; Bendich, AJ, 2005.  Changes in chloroplast DNA during development in tobacco, Medicago truncatula, pea, 

and maize.  Planta:1-11. 
Shepherd, DN; Martin, DP; McGivern, DR; Boulton, MI; Thomson, JA; Rybicki, EP, 2005.  A three-nucleotide mutation altering the maize 

streak virus Rep pRBR-interaction motif reduces symptom severity in maize and partially reverts at high frequency without restoring 
pRBR-Rep binding.  J. Gen. Virol. 86:803-13. 



135 
 

Shi, C; Ingvardsen, C; Thummler, F; Melchinger, AE; Wenzel, G; Lubberstedt, T, 2005.  Identification by suppression subtractive 
hybridization of genes that are differentially expressed between near-isogenic maize lines in association with sugarcane mosaic virus 
resistance.  Mol. Genet. Genomics 273:450-61. 

Shi, J; Wang, H; Hazebroek, J; Ertl, DS; Harp, T, 2005.  The maize low-phytic acid 3 encodes a myo-inositol kinase that plays a role in 
phytic acid biosynthesis in developing seeds.  Plant J. 42:708-19. 

Shimazaki, Y; Ookawa, T; Hirasawa, T, 2005.  The root tip and accelerating region suppress elongation of the decelerating region without 
any effects on cell turgor in primary roots of maize under water stress.  Plant Physiol. 139:458-65. 

Singh, R; Channappa, RK; Deeba, F; Nagaraj, NJ; Sukavaneaswaran, MK; Manjunath, TM, 2005.  Tolerance of Bt corn (MON 810) to 
maize stem borer, Chilo partellus (Lepidoptera:Pyralidae).  Plant Cell Rep. 24:556-60. 

Skibbe, DS; Schnable, PS, 2005.  Male sterility in maize.  Maydica 50:367. 
Skipsey, M; Davis, BG; Edwards, R, 2005.  Diversification in substrate usage by glutathione synthetases from soya bean (Glycine max), 

wheat (Triticum aestivum) and maize (Zea mays).  Biochem J. 391:567-74. 
Sliwinska, E; Zielinska, E; Jedrzejczyk, I, 2005.  Are seeds suitable for flow cytometric estimation of plant genome size? Cytometry A 

64:72-9. 
Slotkin, RK; Freeling, M; Lisch, D, 2005.  Heritable transposon silencing initiated by a naturally occurring transposon inverted duplication.  

Nat. Genet. 37:641-4. 
Sluszny, C; Yeung, ES; Nikolau, BJ, 2005.  In situ probing of the biotic-abiotic boundary of plants by laser desorption/ionization time-of-

flight mass spectrometry.  J. Am .Soc. Mass Spectrom. 16:107-15. 
Smith, JSC; Smith, OS; Lamkey, KR, 2005.  Maize Breeding.  Maydica 50:185. 
Smith, SM; Hulbert, SH, 2005.  Recombination events generating a novel Rp1 race specificity.  Mol, Plant Microbe Interact, 18:220-8. 
Sokolov, VA, 2005.  The fate of backcross offspring of apomeiotic maize x gamagrass hybrids.  Dokl. Biol. Sci. 404:386-8. 
Sowinski, P; Rudzinska-Langwald, A; Adamczyk, J; Kubica, I; Fronk, J, 2005.  Recovery of maize seedling growth, development and 

photosynthetic efficiency after initial growth at low temperature.  J. Plant Physiol. 162:67-80. 
Springer, NM; Kaeppler, SM, 2005.  Evolutionary divergence of monocot and dicot methyl-CpG-binding domain proteins.  Plant Physiol. 

138:92-104. 
Stadnichuk, IN; Amirjani, MR; Sundqvist, C, 2005.  Identification of spectral forms of protochlorophyllide in the region 670-730 nm.  

Photochem. Photobiol. Sci. 4:230-8. 
Staudinger, M; Bolle, N; Kempken, F, 2005.  Mitochondrial electroporation and in organello RNA editing of chimeric atp6 transcripts.  Mol. 

Genet. Genomics 273:130-6. 
Stich, B; Melchinger, AE; Frisch, M; Maurer, HP; Heckenberger, M; Reif, JC, 2005.  Linkage disequilibrium in European elite maize 

germplasm investigated with SSRs.  Theor. Appl. Genet. 111:723-30. 
Sturaro, M; Hartings, H; Schmelzer, E; Velasco, R; Salamini, F; Motto, M, 2005.  Cloning and characterization of GLOSSY1, a maize gene 

involved in cuticle membrane and wax production.  Plant Physiol. 138:478-89. 
Subedi, KD; Ma, BL, 2005.  Ear position, leaf area, and contribution of individual leaves to grain yield in conventional and leafy maize 

hybrids.  Crop Sci. 45:2318-2329. 
Sugawara, H; Kawano, Y; Hatakeyama, T; Yamaya, T; Kamiya, N; Sakakibara, H, 2005.  Crystal structure of the histidine-containing 

phosphotransfer protein ZmHP2 from maize.  Protein Sci. 14:202-8. 
Suttle, JC; Mornet, R, 2005.  Mechanism-based irreversible inhibitors of cytokinin dehydrogenase.  J. Plant Physiol. 162:1189-96. 
Suzuki, M; Mark Settles, A; Tseung, CW; Li, QB; Latshaw, S; Wu, S; Porch, TG; Schmelz, EA; James, MG; McCarty, DR, 2006.  The 

maize viviparous15 locus encodes the molybdopterin synthase small subunit.  Plant J. 45:264-74. 
Swigonova, Z; Bennetzen, JL; Messing, J, 2005.  Structure and evolution of the r/b chromosomal regions in rice, maize and sorghum.  

Genetics 169:891-906. 
Szalma, SJ; Buckler, ESt; Snook, ME; McMullen, MD, 2005.  Association analysis of candidate genes for maysin and chlorogenic acid 

accumulation in maize silks.  Theor. Appl. Genet. 110:1324-33. 
Szczegielniak, J; Klimecka, M; Liwosz, A; Ciesielski, A; Kaczanowski, S; Dobrowolska, G; Harmon, AC; Muszynska, G, 2005.  A wound-

responsive and phospholipid-regulated maize calcium-dependent protein kinase.  Plant Physiol. 139:1970-83. 
Tabanao, DA; Bernardo, R, 2005.  Genetic variation in maize breeding populations with different numbers of parents.  Crop Sci. 45:2301-

2306. 
Tabara, JD, 2005.  Precaution and participatory integrated assessment of GM crops in Spain.  Water Sci. Technol. 52:107-13. 
Takahashi-Terada, A; Kotera, M; Ohshima, K; Furumoto, T; Matsumura, H; Kai, Y; Izui, K, 2005.  Maize phosphoenolpyruvate carboxylase.  

Mutations at the putative binding site for glucose 6-phosphate caused desensitization and abolished responsiveness to regulatory 
phosphorylation.  J. Biol. Chem. 280:11798-806. 

Tan, S; Evans, RR; Dahmer, ML; Singh, BK; Shaner, DL, 2005.  Imidazolinone-tolerant crops:  history, current status and future.  Pest 
Manag. Sci. 61:246-57. 

Tandjung, AS; Janaswamy, S; Chandrasekaran, R; Aboubacar, A; Hamaker, BR, 2005.  Role of the pericarp cellulose matrix as a moisture 
barrier in microwaveable popcorn.  Biomacromolecules 6:1654-60. 

Tang, Q; Rong, T; Song, Y; Yang, J; Pan, G; Li, W; Huang, Y; Cao, M, 2005.  Introgression of perennial teosinte genome into maize and 
identification of genomic in situ hybridization and microsatellite markers.  Crop Sci. 45:717-721. 



136 
 

Tani, E; Polidoros, AN; Nianiou-Obeidat, I; Tsaftaris, A, 2005.  DNA methylation patterns are differently affected by planting density in 
maize inbreds and their hybrids.  Maydica 50:19. 

Tarasenko, VI; Subota, I; Kobzev, VF; Konstantinov Iu, M, 2005.  [Isolation of mitochondrial DNA binding proteins which are specific for 
maize cox1 promoter].  Mol. Biol. (Mosk.) 39:394-402. 

Tassetto, M; Maizel, A; Osorio, J; Joliot, A, 2005.  Plant and animal homeodomains use convergent mechanisms for intercellular transfer.  
EMBO Rep. 6:885-90. 

Taverniers, I; Windels, P; Vaitilingom, M; Milcamps, A; Van Bockstaele, E; Van den Eede, G; De Loose, M, 2005.  Event-specific plasmid 
standards and real-time PCR methods for transgenic Bt11, Bt176, and GA21 maize and transgenic GT73 canola.  J. Agric. Food 
Chem. 53:3041-52. 

Tester, RF; Patel, T; Harding, SE, 2006.  Damaged starch characterisation by ultracentrifugation.  Carbohydr. Res. 341:130-7. 
Theuri, J; Phelps-Durr, T; Mathews, S; Birchler, J, 2005.  A comparative study of retrotransposons in the centromeric regions of A and B 

chromosomes of maize.  Cytogenet. Genome Res. 110:203-8. 
Thevenot, C; Simond-Cote, E; Reyss, A; Manicacci, D; Trouverie, J; Le Guilloux, M; Ginhoux, V; Sidicina, F; Prioul, JL, 2005.  QTLs for 

enzyme activities and soluble carbohydrates involved in starch accumulation during grain filling in maize.  J. Exp. Bot. 56:945-58. 
Tokatlidis, IS, 2005.  Benefits from using maize density-independent hybrids.  Maydica 50:9. 
Truszkiewicz, W; Paszkowski, A, 2005.  Some structural properties of plant serine:glyoxylate aminotransferase? Acta Biochim. Pol. 

52:527-34. 
Tsaftaris, A, 2005.  Apostolos Fasoulas.  Maydica 50:3. 
Tuberosa, R; Frascaroli, E; Salvi, S; Sanguineti, MC; Conti, S; Landi, P, 2005.  QTLs for tolerance to abiotic stresses in maize:  present 

status and prospects.  Maydica 50:559. 
Turlings, TC; Jeanbourquin, PM; Held, M; Degen, T, 2005.  Evaluating the induced-odour emission of a Bt maize and its attractiveness to 

parasitic wasps.  Transgenic Res. 14:807-16. 
Uchibayashi, M, 2005.  Maize in pre-Columbian China.  Yakugaku Zasshi 125:583-6. 
Van Lijsebettens, M; Van Montagu, M, 2005.  Historical perspectives on plant developmental biology.  Int. J. Dev. Biol. 49:453-65. 
Vasil, IK, 2005.  Tissue cultures of maize.  Maydica 50:361. 
Vaughn, TT; Cavato, T; Gurdip, B; Coombe, T; DeGooyer, T; Ford, S; Groth, M; Howe, A; Johnson, S; Kolacz, K; Pilcher, C; Purcell, J; 

Romano, C; English, L; Pershing, J, 2005.  A method of controlling corn rootworm feeding using a Bacillus thuringiensis protein 
expressed in transgenic maize.  Crop Sci. 45:931-938. 

Vernoud, V; Hajduch, M; Khaled, AS; Depege, N; Rogowsky, MP, 2005.  Maize embryogenesis.  Maydica 50:469. 
Verza, NC; TR, ES; Neto, GC; Nogueira, FT; Fisch, PH; de Rosa, VE, Jr.; Rebello, MM; Vettore, AL; da Silva, FR; Arruda, P, 2005.  

Endosperm-preferred expression of maize genes as revealed by transcriptome-wide analysis of expressed sequence tags.  Plant Mol. 
Biol. 59:363-74. 

Vigouroux, Y; Mitchell, S; Matsuoka, Y; Hamblin, M; Kresovich, S; Smith, JS; Jaqueth, J; Smith, OS; Doebley, J, 2005.  An analysis of 
genetic diversity across the maize genome using microsatellites.  Genetics 169:1617-30. 

Vincent, D; Lapierre, C; Pollet, B; Cornic, G; Negroni, L; Zivy, M, 2005.  Water deficits affect caffeate O-methyltransferase, lignification, and 
related enzymes in maize leaves.  A proteomic investigation.  Plant Physiol. 137:949-60. 

Vollbrecht, E; Sigmon, B, 2005.  Amazing grass:  developmental genetics of maize domestication.  Biochem. Soc. Trans. 33:1502-6. 
Vollbrecht, E; Springer, PS; Goh, L; Buckler, ESt; Martienssen, R, 2005.  Architecture of floral branch systems in maize and related 

grasses.  Nature 436:1119-26. 
Wang, CJ; Chen, CC, 2005.  Cytogenetic mapping in maize.  Cytogenet. Genome Res. 109:63-9. 
Wang, H; Nussbaum-Wagler, T; Li, B; Zhao, Q; Vigouroux, Y; Faller, M; Bomblies, K; Lukens, L; Doebley, JF, 2005.  The origin of the 

naked grains of maize.  Nature 436:714-9. 
Wang, K; Zhang, J; Guo, Y; Hu, C; Dong, S; Jiang, G, 2005.  [Individual grain yield potential and nitrogen utilization efficiency of Zea mays 

cultivars widely planted in North China].  Ying Yong Sheng Tai Xue Bao 16:879-84. 
Wang, Z; Zhang, K; Sun, X; Tang, K; Zhang, J, 2005.  Enhancement of resistance to aphids by introducing the snowdrop lectin gene gna 

into maize plants.  J Biosci 30:627-38. 
Wardyn, BM; Russell, WK, 2005.  Inheritance of phosphorus concentration in maize grain:  gene action and correlated traits.  Maydica 

50:91. 
Watanabe, T, 2005.  [Polymerase chain reaction technology for detection of unapproved genetically modified maize line (Bt10 line)].  

Shokuhin Eiseigaku Zasshi 46:J223-7. 
Weil, CF, 2005.  Maize transposons in the molecular age.  Maydica 50:339. 
Weil, CF; Monde, RA; Till, RJ; Comai, L; Henikoff, S, 2005.  Mutagenesis and functional genomics in maize.  Maydica 50:415. 
Welcker, C; Andréau, TB; De Leon, C; Parentoni, SN; Bernal, J; Félicité, J; ZonKeng, C; Slalzar, F; Narro, L; Charcosset, A, 2005.  

Heterosis and combining ability for maize adaptation to tropical acid soils:  Implications for future breeding strategies.  Crop Sci. 
45:2405-2413. 

Wen, TJ; Hochholdinger, F; Sauer, M; Bruce, W; Schnable, PS, 2005.  The roothairless1 gene of maize encodes a homolog of sec3, which 
is involved in polar exocytosis.  Plant Physiol. 138:1637-43. 

Wenck, A; Hansen, G, 2005.  Positive selection.  Methods Mol. Biol. 286:227-36. 



137 
 

Wild, E; Dent, J; Thomas, GO; Jones, KC, 2005.  Direct observation of organic contaminant uptake, storage, and metabolism within plant 
roots.  Environ. Sci. Technol. 39:3695-702. 

Wilson, TA; Rice, ME; Tollefson, JJ; Pilcher, CD, 2005.  Transgenic corn for control of the European corn borer and corn rootworms:  a 
survey of Midwestern farmers' practices and perceptions.  J. Econ. Entomol. 98:237-47. 

Wolf, T; Guinot, DR; Hedrich, R; Dietrich, P; Marten, I, 2005.  Nucleotides and Mg2+ ions differentially regulate K+ channels and non-
selective cation channels present in cells forming the stomatal complex.  Plant Cell Physiol. 46:1682-9. 

Woll, K; Borsuk, LA; Stransky, H; Nettleton, D; Schnable, PS; Hochholdinger, F, 2005.  Isolation, characterization, and pericycle-specific 
transcriptome analyses of the novel maize lateral and seminal root initiation mutant rum1.  Plant Physiol. 139:1255-67. 

Wright, SI; Bi, IV; Schroeder, SG; Yamasaki, M; Doebley, JF; McMullen, MD; Gaut, BS, 2005.  The effects of artificial selection on the 
maize genome.  Science 308:1310-4. 

Xia, XC; Reif, JC; Melchinger, AE; Frisch, M; Hoisington, DA; Beck, J; Pixley, K; Warburton, ML, 2005.  Genetic diversity among CIMMYT 
maize inbred lines investigated with SSR markers:  II.  Subtropical, tropical midaltitude, and highland maize inbred lines and their 
relationships with elite U.S. and European maize.  Crop Sci. 45:2573-2582. 

Xu, X; Li, Y; Zhao, H; Wen, SY; Wang, SQ; Huang, J; Huang, KL; Luo, YB, 2005.  Rapid and reliable detection and identification of GM 
events using multiplex PCR coupled with oligonucleotide microarray.  J. Agric. Food Chem. 53:3789-94. 

Xu, YF; Li, DP; Gu, LK; Hu, XL; Zong, XJ; Li, DQ, 2005.  [Cloning and expression characteristics of protein phosphatase gene ZmPP2C of 
Zea mays roots].  Zhi Wu Sheng Li Yu Fen Zi Sheng Wu Xue Xue Bao 31:183-9. 

Xu, Z; Dooner, HK, 2005.  Mx-rMx, a family of interacting transposons in the growing hAT superfamily of maize.  Plant Cell 17:375-88. 
Xu, Z; Dooner, HK, 2006.  The maize aberrant pollen transmission1 gene is a SABRE/KIP homolog required for pollen tube growth.  

Genetics 172:1251-61. 
Xue, K; Luo, HF; Qi, HY; Zhang, HX, 2005.  Changes in soil microbial community structure associated with two types of genetically 

engineered plants analyzing by PLFA.  J. Environ. Sci. (China) 17:130-4. 
Yamaguchi, T; Lee, DY; Miyao, A; Hirochika, H; An, G; Hirano, HY, 2006.  Functional diversification of the two C-class MADS box genes 

OSMADS3 and OSMADS58 in Oryza sativa.  Plant Cell 18:15-28. 
Yamasaki, M; Tenaillon, MI; Bi, IV; Schroeder, SG; Sanchez-Villeda, H; Doebley, JF; Gaut, BS; McMullen, MD, 2005.  A large-scale screen 

for artificial selection in maize identifies candidate agronomic loci for domestication and crop improvement.  Plant Cell 17:2859-72. 
Yandeau-Nelson, MD; Zhou, Q; Yao, H; Xu, X; Nikolau, BJ; Schnable, PS, 2005.  MuDR transposase increases the frequency of meiotic 

crossovers in the vicinity of a Mu insertion in the maize a1 gene.  Genetics 169:917-29. 
Yang, DE; Jin, DM; Wang, B; Zhang, DS; Nguyen, HT; Zhang, CL; Chen, SJ, 2005.  Characterization and mapping of Rpi1, a gene that 

confers dominant resistance to stalk rot in maize.  Mol. Genet. Genomics 274:229-34. 
Yang, L; Xu, S; Pan, A; Yin, C; Zhang, K; Wang, Z; Zhou, Z; Zhang, D, 2005.  Event specific qualitative and quantitative polymerase chain 

reaction detection of genetically modified MON863 maize based on the 5'-transgene integration sequence.  J. Agric. Food Chem. 
53:9312-8. 

Yao, H; Guo, L; Fu, Y; Borsuk, LA; Wen, TJ; Skibbe, DS; Cui, X; Scheffler, BE; Cao, J; Emrich, SJ; Ashlock, DA; Schnable, PS, 2005.  
Evaluation of five ab initio gene prediction programs for the discovery of maize genes.  Plant Mol. Biol. 57:445-60. 

Yao, H; Schnable, PS, 2005.  Cis-effects on meiotic recombination across distinct a1-sh2 intervals in a common Zea genetic background.  
Genetics 170:1929-44. 

Yong, W; Link, B; O'Malley, R; Tewari, J; Hunter, CT; Lu, CA; Li, X; Bleecker, AB; Koch, KE; McCann, MC; McCarty, DR; Patterson, SE; 
Reiter, WD; Staiger, C; Thomas, SR; Vermerris, W; Carpita, NC, 2005.  Genomics of plant cell wall biogenesis.  Planta 221:747-51. 

Yu, J; Arbelbide, M; Bernardo, R, 2005.  Power of in silico QTL mapping from phenotypic, pedigree, and marker data in a hybrid breeding 
program.  Theor. Appl. Genet. 110:1061-7. 

Yu, J; Pressoir, G; Briggs, WH; Vroh Bi, I; Yamasaki, M; Doebley, JF; McMullen, MD; Gaut, BS; Nielsen, DM; Holland, JB; Kresovich, S; 
Buckler, ES, 2006.  A unified mixed-model method for association mapping that accounts for multiple levels of relatedness.  Nat. 
Genet. 38:203-8. 

Zabala, G; Vodkin, LO, 2005.  The wp mutation of Glycine max carries a gene-fragment-rich transposon of the CACTA superfamily.  Plant 
Cell 17:2619-32. 

Zahiri, AR; Babu, MR; Saville, BJ, 2005.  Differential gene expression during teliospore germination in Ustilago maydis.  Mol. Genet. 
Genomics 273:394-403. 

Zhai, S; Sui, Z; Yang, A; Zhang, J, 2005.  Characterization of a novel phosphoinositide-specific phospholipase C from Zea mays and its 
expression in Escherichia coli.  Biotechnol. Lett. 27:799-804. 

Zhang, C; Guy, CL, 2005.  Co-immunoprecipitation of Hsp101 with cytosolic Hsc70.  Plant Physiol. Biochem. 43:13-8. 
Zhang, F; Peterson, T, 2005.  Comparisons of maize pericarp color1 alleles reveal paralogous gene recombination and an organ-specific 

enhancer region.  Plant Cell 17:903-14. 
Zhang, F; Wan, XQ; Pan, GT, 2006.  QTL mapping of Fusarium moniliforme ear rot resistance in maize.  1.  Map construction with 

microsatellite and AFLP markers.  J. Appl. Genet. 47:9-15. 
Zhang, J; Simmons, C; Yalpani, N; Crane, V; Wilkinson, H; Kolomiets, M, 2005.  Genomic analysis of the 12-oxo-phytodienoic acid 

reductase gene family of Zea mays.  Plant Mol. Biol. 59:323-43. 



138 
 

Zhang, X; Li, X; Marshall, JB; Zhong, CX; Dawe, RK, 2005.  Phosphoserines on maize CENTROMERIC HISTONE H3 and histone H3 
demarcate the centromere and pericentromere during chromosome segregation.  Plant Cell 17:572-83. 

Zhang, YM; Mao, Y; Xie, C; Smith, H; Luo, L; Xu, S, 2005.  Mapping quantitative trait loci using naturally occurring genetic variance among 
commercial inbred lines of maize (Zea mays L.).  Genetics 169:2267-75. 

Zhang, ZX; Zhang, FD; Tang, WH; Pi, YJ; Zheng, YL, 2005.  [Construction and characterization of normalized cDNA library of maize inbred 
Mo17 from multiple tissues and developmental stages].  Mol. Biol. (Mosk.) 39:198-206. 

Zhao, B; Lin, X; Poland, J; Trick, H; Leach, J; Hulbert, S, 2005.  A maize resistance gene functions against bacterial streak disease in rice.  
Proc. Natl. Acad. Sci. USA 102:15383-8. 

Zhao, W; Canaran, P; Jurkuta, R; Fulton, T; Glaubitz, J; Buckler, E; Doebley, J; Gaut, B; Goodman, M; Holland, J; Kresovich, S; McMullen, 
M; Stein, L; Ware, D, 2006.  Panzea:  a database and resource for molecular and functional diversity in the maize genome.  Nucleic 
Acids Res. 34:D752-7. 

Zhou, JM; Dang, Z; Tao, XQ; Zhou, YZ, 2005.  [Influence of NTA on accumulation and subcellular distribution of copper and zinc in corn 
(Zea mays)].  Huan Jing Ke Xue 26:126-30. 

Zhu, C; Schraut, D; Hartung, W; Schaffner, AR, 2005.  Differential responses of maize MIP genes to salt stress and ABA.  J. Exp. Bot. 
56:2971-81. 

Zhu, J; Chen, S; Alvarez, S; Asirvatham, VS; Schachtman, DP; Wu, Y; Sharp, RE, 2006.  Cell wall proteome in the maize primary root 
elongation zone.  I.  Extraction and identification of water-soluble and lightly ionically bound proteins.  Plant Physiol. 140:311-25. 

Zhu, J; Kaeppler, SM; Lynch, JP, 2005.  Mapping of QTLs for lateral root branching and length in maize (Zea mays L.) under differential 
phosphorus supply.  Theor. Appl. Genet. 111:688-95. 

Zimmermann, R; Werr, W, 2005.  Pattern formation in the monocot embryo as revealed by NAM and CUC3 orthologues from Zea mays L.  
Plant Mol. Biol. 58:669-85. 

Zivanovic, BD; Pang, J; Shabala, S, 2005.  Light-induced transient ion flux responses from maize leaves and their association with leaf 
growth and photosynthesis.  Plant Cell Environ. 28:340-52. 

Zorb, C; Noll, A; Karl, S; Leib, K; Yan, F; Schubert, S, 2005.  Molecular characterization of Na+/H+ antiporters (ZmNHX) of maize (Zea 
mays L.) and their expression under salt stress.  J. Plant Physiol. 162:55-66. 

Zunino, MP; Zygadlo, JA, 2005.  Changes in the composition of phospholipid fatty acids and sterols of maize root in response to 
monoterpenes.  J. Chem. Ecol. 31:1269-83. 

 



139 
 

XIII.  SYMBOL INDEX 
 
4Lb-B 5 
a1 8 
a2 9 
Ac 23 34 
acp4 7 
al*-84-5020-32 9 
al1 8 
al2 9 
ar1 9 
Arv 33 
arv-m594 31 34 
arv-m694 31 34 
Arv-V628#16038 

31 34 
a-x1 8 
b-32 3 
B-4Lb 5 
bf2 30 
Bg 21 

bl*-N43 7 
blh*-N495B 7 
bm1 9 
bm2 7 
bnl8.29a 7 
bnlg197 8 
bnlg609 9 
bnlg1045 8 
bnlg1182 8 
bnlg1247 9 
bnlg1347 7 
bnlg1360 9 
bnlg1520 8 
bnlg1724 9 
bnlg1810 9 
bnlg1887 8 
bnlg2077 8 
bnlg2132 9 
bt 12 
bz2 7 
c1 6 9 12 
c1-I 6 
cb*-N652B 8 
cb2 8 
Cent4 5 
ch1 33 34 
crp2 9 
csy1 9 
d*-N282 8 
dek4 8 
dek9 8 
dek16 8 
dek23 8 

dek26 8 
dek27 8 
dek33 8 
dek33-N1145A 9 
Doppia 33 
En 23 
et*-N868A 7 
et1 8 
et2 8 
et3 8 

et3-N868A 8 
et3-N868B 8 
Fcu 31 32 33 34 
Fcu-R2003-2653-6 

31 34 
fdx3 7 
fl*-N1145A 9 
fl1 33 34 
GAPDH 3 
gl1 2 9 
gl2 8 
gl15 9 
gs1 7 
hcf143 9 
helitron 26 
Ht1 29 
Ht2 29 
ij*-N504A 9 
Inr*-Fcu 32 

inr1 32 
Inr1-JD 32 
inr2 32 
Inr2-OGC 33 
Inv9a 31 
I-R 34 
l6 9 
l7 9 
l17 7 
mn*-N1536 8 
mn1 8 
mn5 9 
MuDR 23 
mudrA 23 
mudrB 23 
na1 8 
na1-N282 8 
Nc 33 
nec2 7 
o*-N999A 8 
o*-N1195A 8 
o*-N1242A 8 
o2 9 17 
o2-hf 22 
o2-m(r) 22 
o5 17 
o9 17 
o11 17 
o16 8 
Og*-Catlin 31 
Og1 31 
ole1 8 
P1-wr 30 

P1-ww 30 
pb4 9 
pg*-N1224C 9 
pg12 9 
pg15 7 
pg15-N495B 7 
pg16 7 
phi1 7 
php20569a 9 
PIF 23 

PPBg3 23 
ppg1 9 
pr1 9 
prg1 8 
ptd*-N901A 8 
pyd1 9 
r1 23 30 31 33 
R1-ch(Stadler) 33 
r1-cu 33 
r1-g 31 
r1-g(Nc)3-5 34 
r1-g(Stadler) 34 
R1-r(Venezuela 

559-PI302355) 
32 33 

R1-Randolph 33 
R1-sc:134 34 
r1-sc:m6 34 
R1-st 33 

rbg 22 
ren1 8 
rh2 8 
Sc 34 
se 18 
sh1 11 
sh2 8 10 12 
sh2-I 11 
sh2-N2340 11 
sh2-R 11 
sh4 17 
spt*-N1620B 8 
spt2 8 
spt3 8 
sr1 7 
sr3 9 
sr3-N504A 9 
stf*-N868B 
su 18 
sus1 11 
sus3 11 
T2-9d 34 
T5-9a 30 
T8-9(043-6) 30 31 
T9-10b 31 
T9-10B 9 
TB-10Sc 9 
TB4-La 5 
TB-4Lb 4 
TB-5La 9 
TB-5Sc 9 
umc72b 7 
umc126a 8 

umc1004 8 
umc1015 9 
umc1019 8 
umc1042 8 
umc1102 8 
umc1117 8 
umc1136 8 
umc1140 8 
umc1160 7 
umc1166 7 

umc1177 7 
umc1224 9 
umc1265 8 
umc1266 8 
umc1306 7 
umc1306 7 
umc1336 9 
umc1396 7 
umc1417 9 
umc1426 9 
umc1446 7 
umc1568 7 
umc1591 8 9 
umc1594 8 
umc1635 8 
umc1640 9 
v*-5537 8 
v*-N829A 9 
v*-N1835 8 

v1 9 
v2 30 
v4 8 33 34 
v12 8 
v16 30 
v22 7 
v24 8 
v29 9 
v29-N1224C 9 
v30 9 
v31 9 
v33 8 
v36 8 
vp*-8113 9 
vp*-86-1407-15 9 
vp2 8 
vp9 9 
w*-9000 9 
w*-N77 8 
w*-N332 8 
w*-N1907 8 
w2 9 
w3 8 33 34 
w11 9 
w18 7 
w18-N495A 7 
w19 8 
w24 7 
wd1 9 
wl*-N1393B 8 
wl*-N1906 8 
wlu1 8 
wlu8 8 

wlu9 8 
wlv1 8 
wx 17 
Wx1 29 
wx1 33 34 
y1 6 
y10 8 
yg*-N2021 9 
yg2 9 
zb*-N101 7 

zb3 7 
zb4 7 
zb7 7 
zb7-N43 7 
ZmBs 5 
zn2 7 



140 
 

XIV.  AUTHOR INDEX 
(* identifies articles authored in this Newsletter) 

 
Akimova, GP 12* 13* 
Alfenito, MR 6 
Andrew, RH 19 
Arny 11 
Arziev, AS 14* 
Astiz Gassó, MM 16* 
Auger, DL 4* 
Avraham, S 99* 
Ayonoadu, UW 35 
Azanza, F 19 
Balconi, C 3* 
Barkan, A 66 
Basandrai, AK 10* 
Bass, HW 3 
Beckett, JB 4 
Benigni, MR 16* 
Bennetzen, J 108 
Birchler, JA 4* 73 
Braun, MD 28* 
Brendel, V 70 
Brewbaker, JL 11* 
Bruce, W 108 
Brutnell, T 32 66 70 

108 
Buckler, E 71 99* 

Byrne, PF 70 
Campbell, D 71 
Canaran, P 99* 
Canon, L 17* 
Carlson, SJ 11 
Carson, C 7 
Carter, J 66* 
Carvalho, CR 35* 
Casstevens, T 99* 
Chalyk, S 28 
Champ, PC 21 
Chandler, V 108 
Chernov, AA 16* 
Chopra, S 71 
Chourey, PS 11* 
Churchill, GA 19 
Clancy, M 11* 
Clark, JI 104 
Coe, EH 6* 7* 21 66 

70 75 
Cone, K 70 108 
Conti, E 3* 
Corcuera, VR 17* 
Craig, NL 21 
Davis, G 70 
Dietrich, A 13* 
Dietrich, FS 22 
Dolezel, J 35 
Dong, Q 70 
Dooner, HK 66 70 
Douglass, SK 19 
Dulau, D 16* 
Ebron, LA 11 
Eder, J 28 

Eggleston, WB 34 

Emanuelsson, O 15 
Faga, B 99* 
Falque, M 70 
Findley, WR 66 
Fluminhan, A 24* 
Freeling, M 71 
Frey, M 108 
Gabay-Laughnan, S 

30 
Gadag, RN 18* 20* 
García Stepien, LE 

16* 
Gardiner, J 75 
Gardingo, JR 23* 
Geiger, HH 28* 
Gordillo, GA 28* 
Gualdi, L 3* 
Guo, M 108 
Hallauer, AR 20 
Han, F 4* 
Hannah, LC 11* 
Hartings, H 3 21 
Has, I 29* 
Has, V 19 29* 
Hebbard, C 99* 

Herbert, A 22 
Ho, PS 21 
Hoekenga, O 71 
Hoisington, DA 7 
Hollick, J 108 
Hutchison, CB 11 
Irish, E 108 
Jackson, JD 7 29* 

30* 31* 66* 
Jaiswal, P 99* 
Jarial, RS 10* 
Jesse, J 28* 
Jha, GK 18* 
Jha, SK 20* 
Ji, H 2* 
Ji, HC 11* 
Kalia, V 10* 
Kameya, T 25 
Kato, A 6 
Katyshev, AI 15* 
Kermicle, J 34 66 
Kernodle, SP 15 
Kim, HJ 9* 
Kim, SK 9* 11 
Kim ,YB 9* 
Kim, Y-G 21 
Kobzev*, VF 15* 
Koch, S 28* 
Kolesova, AY 27* 
Konstantinov, YM 13* 

14* 15* 
Koterniak, VV 21* 
Koyanagui, AP 24* 
Krapchev, B 27* 

Krützfeldt, BAE 28* 

Kumari, J 18* 
Kunst, L 2 
Kunze, R 21 
Lai, J 26 
Lal, S 11 
Lamb, JC 4* 
Lambert, R 66 
Lantin, MM 11 
Lanzanova, C 3* 
Lawrence, CJ 71* 74* 

112 
Lee, GH 9* 
Lee, M 75 
Liang, C 99* 
Lindquist, S 108 
Liu, R 22 
Llama, AM 16* 
Logrono, ML 11 
Lohmer, S 3 
Lupotto, E 3* 
Maddaloni, M 3 
Maricheva, EA 12 13* 
Martienssen, R 66 
Matzke, MA 33 
May, B 66 

Mccouch, S 99* 
McGinnis, K 66 71 
McLean, MJ 21 
McMullen, M 70 
Mendonça, MAC 35* 
Mihailov, ME 16* 
Mohsenin, NN 20 
Molina, MC 16* 
Mondin, M 23* 
Moon, HG 12 
Moose, S 108 
Motto, M 2* 3* 
Mueller, L 71 
Murashige, T 27 
Nagy, E 29* 
Nakamura, M 22 
Nechaeva, LV 12* 
Nedev, T 27* 
Nelson, OE 11 
Nepomnyaschih, DV 

13* 
Neuffer, MG 6* 9 11 

33 66 
Ni, J 99* 
Nieto-Sotelo, J 108 
Oh, D-B 22 
Okagaki, RJ 26* 
Pan, D 18* 
Panavas, T 33 
Pasternak, S 99* 
Patterson, EB 33 35 
Pawlowski, W 71 
Payak, MM 10 
Perander, M 21 

Peterson, PA 32 

Phillips, RL 25 26* 
Poggio, L 17* 
Polacco, M; see 

Schaeffer 
(Polacco), M 

Prasad 10 
Raizada, MN 21 
Ravenscroft, D 99* 
Rees, H 35 
Ren, L 99* 
Rhodes, AM 18 
Rich, A 22 
Rines, HW 26* 
Röber, FK 28 
Robertson, DS 33 66 
Rocheford, T 109 
Rodchenko, OP 12 
Rogowski, P 108 
Roman, H 4 
Rotarenco, VA 28 
Rothenburg, S 22 
Rugen, M 7 
Sabet, AK 10 
Sachs, MM 7 11 32 

66* 71 108 

Sah 11 
Salamini, F 2* 
Salmoral, ME 17* 
Samuels, AL 2 
Saraiva, LS 35* 
Sarkar, KR 6 
Scandolieri, RF 24* 
Scandalios, JG 15 
Schaeffer (Polacco), 

M 21 70* 75* 108 
Schmidt, C 26* 
Schnable, P 66 70 
Schneeberger, R 108 
Schnelzer, E 2* 
Schroth, GP 21 
Schwartz, D 11 
Sheridan, SD 22 
Siegfried, T 71 108 
Silverthorne, J 111 
Singh, A 20* 
Sisco, PH 7 
Skoog, F 27 
Slezak, T 71 
Slotkin, K 66 
Smith, M 66 
Smolkina, YV 27* 
So, YS 12 
Soave, C 3 
Sokolova, MG 12* 

13* 
Spooner, W 99* 
Stec, AO 26* 
Stein, L 99* 

Stinard, P 7 29* 30* 
31* 32* 33* 34* 
66* 

Sturaro, M 2* 
Subota, IY 14* 
Sylvester, A 71 108 
Takahashi, FT 24* 
Tarasenko, VI 14* 
Tecle, I 99* 
Thakur, SK 10* 
Thind, BS 10 
Timmermans, M 108 
Tolbert, J 66* 
Tolentino, MS 11 
Triulzi, T 3* 
Tuzun, E 26 
Tyrnov, VS 27* 
Van Horn, J 8 
Walker, EL 33 
Wang, X-F 25* 
Ware, D 71 74* 99* 
Wei, X 99* 
Weil, CF 21 
Wilson, R 72 
Wittig, B 22 

Wu, M-S 25* 
Xiao, Z 21 
Yap, I 99* 
Yoneda, Y 21 
Yoon, NM 9* 
Youens-Clark, K 99* 
Yu, J 71 
Zeng, M 2* 
Zeng, Z 2* 
Zhang, Z 22 
Zhao, W 99* 
Zhu, D 15 
Zimmerman, S 29* 

30* 66* 
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Where’s the corn? 
Asilomar, CA March 2006 
Photo courtesy of Ed Coe 
 



This newsletter shares current research on genetics, cytogenetics, molecular biology, and genomics of maize. Information is shared by 
Cooperators with the understanding that it will not be used in publications without their specific consent.  
 

Send your notes for the 2007 Maize Genetics Cooperation Newsletter now, anytime before January 1.  Your MNL Notes will go on 
the Web verbatim, and will be prepared for printing in the annual issue. Be concise, not formal, but include specific data, tables, 
observations and methods.  Articles which require extensive editing will be returned.  Check MaizeGDB for the most current information on 
submission of notes.  Send your notes as attachments or as the text of an email addressed to MaizeNewsletter@missouri.edu (we will 
acknowledge receipt, and will contact you further if necessary).  If email is not feasible, please mail a double-spaced, letter-quality copy of 
your note, preferably with a disk containing the electronic version.  Please follow the simple style used in this issue (city /institution title / 
--authors; tab paragraphs; give citations with authors' initials --e.g., Maizer, BA et al., J Hered 35:35, 1995, or supply a bibliography).  
Figures, charts and tables should be compact and camera-ready, and supplied in electronic form (jpg or gif) if possible.  To separate 
columns in tables, please tab instead of using spaces, to ensure quality tabulations on the web.  Your MNL Notes will go on the Web 
verbatim promptly, and will be prepared for printing in the annual issue.  Mailing address:  
 

Mary Schaeffer (Polacco) 
203 Curtis Hall 
University of Missouri 
Columbia, MO 65211-7020 

SEND YOUR ITEMS ANYTIME; NOW IS YOUR BEST TIME 
 

MNL 51ff. on line MaizeGDB - http://www.maizegdb.org 
 

Author and Name Indexes (and see MaizeGDB) 
Nos. 3 through 43 Appendix to MNL 44, 1970 (copies available) 
Nos. 44 through 50 MNL 50:157 
Nos. 51 to date Annual in each issue 

 

Symbol Indexes (and see MaizeGDB) 
Nos. 12 through 35 Appendix to MNL 36, 1962 (copies available) 
Nos. 36 through 53 MNL 53:153 
Nos. 54 to date Annual in each issue 

 

Stock Catalogs Each issue, updates only after No 78, and MaizeGDB 
 

Rules of Nomenclature (1995) MNL69:182 and MaizeGDB (1996 update) 
 

Cytogenetic Working Maps MNL 52:129-145; 59:159; 60:149 and MaizeGDB 
Gene List MNL69:191; 70:99 and MaizeGDB 
Clone List MNL 65:106; 65:145; 69:232 and MaizeGDB 
Working Linkage Maps MNL 69:191; 70:118; 72:118; 77:137; 78:126; 79:116; 80:75 
MaizeGDB 
Plastid Genetic Map MNL 69:268 and MaizeGDB 
Mitochondrial Genetic Maps MNL 70:133; 78:151 and MaizeGDB 

 

Cooperators (that means you) need the Stock Center. 
The Stock Center needs Cooperators (this means you) to: 
 

(1) Send stocks of new factors you report in this Newsletter or in publications, and stocks of new combinations, to the collection.   
(2) Inform the Stock Center on your experience with materials received from the collection. 
(3) Acknowledge the source, and advice or help you received, when you publish. 

 

MaizeGDB needs Cooperators (this means you) to: 
 

(1) Annotate your publications and enter new genes at MaizeGDB.  Inquire about access to the community curation interface (under 
tools at MaizeGDB) using the contact form on each page at MaizeGDB. 

(2) Look up "your favorite gene or expression" in MaizeGDB and send refinements and updates via the public annotation "button" at 
http://www.maizegdb.org. 

(3) Compile and provide mapping data in full, including the ordered array of map scores for molecular markers or counts by phenotypic 
classes; recombination percentage and standard error.  Provide as a short note to the Newsletter (preferred) OR MaizeGDB 
directly. 

(4) Provide probe or primer information per http://www.maizegdb.org/probe.php; fingerprint data and fragment sizes are significantly 
useful to colleagues. 

(5) Provide BAC-probe relationships for BACs on public physical map (http://www.genome.arizona.edu/maize), especially if probes 
have been genetically mapped. This information will be shared with the maize sequencing project. 

May you find a Unique corn in MM! 
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